m m 

HMG-CoA U *T Z 5 — -tz m m M (D m& m 
*ffi$&BMI£. t K d dp- > / ^Jl $ U ;i/CoA (HMG-CoA) \, y # — 




(VT-a) 



U^JIsm-T) T^^ia § ft: [«T, fb^^j(Vl-a) £ ^ -5 ] 
-Jfeit (Vl-b) 




(Vl-b) 



^^^^5, ftn-^I (VI -a) O 5 * h > (fc [«J S It^Vd (VI-b)>0 
O ] & . H M G - C o A U ^ * - -tf * SI S L , i|nUr = - 'I © 
ST^a|$^t:>#S]ont^S [ *f • >■ ^ - f - ;u • ^ • - > ^ 
- t ~ (The Journal of Antibiotics) 29, 1346(1976 )] 0 
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a4l!;J;oT, —AS it fv-a) 




(V-a) 



(&.tp. r 1 huI5 > mm) -zm.znzit'&W) iw.r. it&va (v-a) t 

^ -5 ] $ (i-SSxC (V-b) 




(V-b) 



ti^ns, fb^^) (V-a) h ><fc [;^T, fber^ (V-b) i: o -5 ] 

*p £ft£-$i cvi-a) s^tifk^-^j (vi-b) z^mt zxmizm Ltaa 

EPo, 3§ 57-50894] id &^4*S * 3! U 5 [^Pf ^F7- 

184670] [W096/40863]ic{iSfe^®*ffll^ * ^ [4^1^^2672551 

] iz & it ^ m& a Mi^m £ m ^ s ,o s #5$^ £ n r ^ 5 » l^i, 



81. P169— 1 90. P.?. Stansbury, A. W'hitaker#, ^^i±l iS-t > ^ — 
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(1988)]o 

Fo^y/f ;u -7 ;i/ *? U ;u CoA ( HMG-CoA) V V 5 9 — -tf * PI m V „ ife * 

$t«£r 5 3 ^ o o 

*Hlg0S# 6 ii. L J; D , <t^#J (I-a) £ 

fciift^-^J (I-b) (Dfc&lt&fro Z Bti&* @^BegC=t5 1S 

© ±9 — fb ii i: i) r> S & © f£ T ^ oy ^ fp * m M # § 

HP^», «I*§Bl§te; N «T (1) ~ (3 9) izmr^o 

B |& © r ;u =Jp .'i/ £ £ Idlii L c a # a & © -f i; — & n -f 0 

( 1 ) Bac i 1 lus ig Lit i.gRjiia^®'iBi^^ D , fro — f8S 2£t 
(I-a) 



T-zl^n #3 UJ,T. (I-a) >l>-5] i^te-^ (I-b) 




3 



o 



o 

R 2 O 



(X 




.OH 



d-b) 



Trm^ti^, fb-^^J ( I-a) <Tj^ J Y > [i^Ts ft£r^ ( I-b) £ ^ ] 
^ -flM ( I I-a) 



o 

R- O 



r'ooc 

HO, 



.OH 



ai-a) 



HO 




ti^nMt^ft [WT, <tl%#5 ( I I-a) >l>^] (II 



b) 



O^-.. ^OH 



o ° Y 
R 2 ^0 



J 



(H-b) 



HO' 




ti^tiS, ft^-#J ( I I-a) CD 5 - >i£ [JUT, (t£^ ( I I-b) £ ^ 

( 2 ) BadUusI iz If -SSx^S^ ©lB:lt"fe ^ A> o — 
( 1 1 I-a) 
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o 

R 2 T) 



R'OOC 
HO 




I- 



H 



(Ill-a) 



T-gt£tl3 ft^#3[^Ts ft^#3(III-a) t ] £ it (I Il-b) 




OH 



(Ill-b) 



fiens, ft^# (III -a) 07 J7 h>ft [WT, ffc^ (Ill-b) > 
^ -5 ] e s -fl&iS; ( IV-a) 



r'ooc ^y° h 



HO 1 




(IV-a) 



tl&{t€rM [«T, ft-£#J (IV-a) >l>-5] (IV- 

b) 




,*OH 



(IV-b) 



Tl^ns, ft (IV-a) £D7n>ft[tlT, ft^^l (IV-b) >^ 

( 3 ) BacillusStltSM^ft^OiagTS) 13 , fro — fct 
(V-a) 



o 



r j ooc ^y° H 

HO. J 




-o 



(V-a) 



T'l^nSft^ft L W T s (V-a) g; — J&j$ (V-b) 




-OH 



(V-b) 



TKetlS, It £-#9 (V-a) C?:? F 
fr (Vl-a) 



f* [«T, ft □ $9 



(V-b) > I ^ -5 
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OH 

(VI-a) 



T-S^Sft^ [WT, <t&fy) (VI-a) tl^o] Icfett-J&xt (VI- 
b) 

oJ 

) ^ (Vl-b) 

XT 

T-S^n (VI-a) O 7 ^ h > * ft (Vl-b) > o 

-5] ££.e£-T SrStS^S-r S iHlo 

( 4 ) Bacillus /1 CIt5 0, o — MiC 

(VH-a) 




(Vll-a) 



Ts^nSft^ltWT, ft^^(VII-a) ] * £ & -flg:^ ( VII -b) 




> 



• # 



o 




H 



o 

? H , ^ 

or 



(VII-b) 



T^^iaS, ft^^J (VII-a) CD^ ? h >ft [«T> ffc^#J (VII-b) > 
^ -5 ] <=> , -flSit (Vlll-a ) 



R 1 OOC'^- <OH 




(VIII- a) 



tl5 -ft £■ M W T , fb VI I I-a) > o -5 -«S:j£(VI Il-b) 

o °,< H 

-'■'•^Sii f " H (vin - b) 



HO* 



tl^tla, it^m (Vlll-a) cD7.7 h>f$ [JilF, it^m (VHI-b) 

(5) Baci l lus .H Iz ,g if 5 fo'B. subti l is N B. nisgats r i unk 

B. laterosporus s B. sphaerici^ B. pumi lus- B. stearothermophi lus^ 



B. cereus, B. badius^ B. brevis, B. alveu B. circulans., 



& £ ^ 



B . macerans ^? h m ti 3 m$ £ #J T Jo 5 , ± Id ( l ) 



l ofi !2tto 



4 ) ; r r. ±* 
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(6) Bacillus ;m^g-f £$t±^zp'B. subtilis ATCC605m, B. 
megaterium ATCC10778#u B. megaterium ATCC11562ft, 
B. megaterium ATCC13402flu B. megaterium ATCC 15 177ft , B. megaterium 
ATCC15450$U B. megaterium ATCC19213ft N B. megaterium IAM1032£fu 
B. laterosporus ATCC4517ffu B. pumilus FERM BP-2064£fc, B. badius 
ATCC14574#U B. brevis NRRL B-8029{£, B. alvei ATCC634413U B. 
circulans NTCT-2610ft, ± li<B . macerans NC IMB-9368ft 6 M fcg ti 
5, ±12 ( 1 ) ~ ( 5 ) f'-fftfrl-otlEigagfiSCo 
(7) Bacillus ^tzjg-T Sgft^^j^ Bacillus sp. FERM BP-60291*, 
^ J; BacJ_Uus sp. FERM BP-6030*fc % M&tl © ^. ^ ^ IT* & S , ±12 
( 1 ) ~ ( 5 ) i^n* 1 oCIBiOiaio 

( 8 ) I2?!l#-^ 1 r!B« £D T * y itSS^'J Jttslfil, 

( 9 ) SE^'J#^§ 1 ISttcDT 7 = V Sf IE?iJ^ 6 l IX. t COT X y mtPXZ:, 

mm * & & ft- an £ n & -f < y stic ^ £ w ^ , w^it ( i-a) ^ tz & 

ft£^ (I-b) a>Mfc£-$J (I I-a) i^c&ft^ (Il-b) ^H^T ZJi 

(10) M Blfr\ 1S^J#^- 4 2 z& 4 5 i2ttO T \ y fi£™E?'J * # 
To, ±12 ( 9 ) oiaI = 

(1 1) ±^#9 (I-a) ^± ( II I-a) T-^D, ft £#3 (I-b) 
t? it i$m (Ill-b) ffe^ it^&i (I I-a) Wit is®} (IV-a) t? 0 . 
•ft^ft (I I-b) Wit lV-b)X'& 3 , ±12 (9) QlBf 3 

(12) ft^^J (I-a) ^± ^ (V-a) "c £> 0 , ±±:#U (I-b) & 
it&&) (V-b) -c-jfeD. ft^^J (I I-a) (Vl-a) & h , ft ^ 

(I I-b) &it€r&} (Vl-b) 5 . ±12 (9.) ^IsS, 

(13) ±^#3 (I-a) ^ft^t! (VH-a) $> '■) , ft (I-b) 
^'ft^^I ( VI I-b) & D , ft^V^J ( I I-a) ^'ft^% (VI I I-a) * '? , 
it^m ( I I-b) #ft£$J ( VI I I-b) -T- <fc -5 x ±|g (9) OlBlo 
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(14) aE^J#^ 2 fE*8©JgSie?IJ&W-f 5, li^n^D NAo 
(1 5 ) ±S (1 4) ©DN T Ah7 F 'J>^x> h^^^T^A^ 
X >J 9~ Y XL, fro (I-a) £ £ fcfc ft ( I -b ) fr6fb^#g( Il-a) 

£fz&it£rW (Il-b) ££E£-f SrSffi* ft 5Sfiff&=f-K-fS. ^ 

(16) D N A fr\ iE^'J S ^ 4 1 N 4 3 ij J: V 4 4 §E * <£> ig S IE 
fr 6 & 5 §1 J: <0 jg & ti- S J£SSE?iJ £ # 1" 5 , ±12 (1 5 ) ©DNA, 

(17) ±f3 ( 1 ) ~ ( 1 2 ) (D^-ftitf 1 -DlZBZm&m&M*^ 
— Ft-sil^n^D N A = 

(18) fb^^J (I -a) fr'fbt^ (Ill-a) T'&tK ±1=?^ (I-b) 
fr'fbET^J (IH-b) -c&O, it&ty (Il-a) trit&fy} (IV-a) T* afe D . 

4% (I I-b) frfbi^UV-b)"^ 5, ±12 (15) © D N A 0 

(19) ±6?^ (I-a) fr'fb^ (V-a) T*afe!5, fb^^J (I-b) if 
± ->^ : (V-b) T*.jfef3, fbt^ ( I I-a) frlb^^I (Vl-a) ± 
#3 (I I-b) rj-ft r?**5 (Vl-b) -e&S, ±IE (1 5) eo D N A <, 

(2 0) ±£#9 (I-a) fr'fb^^J (VI I-a) <t&Va (I-b) 

ft it it C V I I-b) T-&»3, fb£r^ (II-a) frfbl^ ( V 1 1 1 - a ) T' $ ^ 
it (I I-b) frfb^r#j (VI I I-b) -eafeSs ±IE (15) ©DNA, 

(2 1 ) ± IE (1 4 ) ~ (20) OHfii^lotfdi^DNA* 
a t? M & ,t D N A ^ ? p — D 

(22) ±|E (21) CD^IMx. D N A-< ^ ^ - £ ?gfE*ffl 93 tc # A L 
T r# 6 ft -5 €: 1C $5 & o 

(23) f:^gfs j^t%-y Esche rich i a ll N Baci 1 lus jf , Corynebacterium 
M x 43 £ C y Streptomyces ,g ^ 5 5^ ± IE (22) 

(24) jf ; - H l£ ^ £fc fr Escherichia col i N Baci I lus subti 1 is , 
Bac i 1 lus megaterium , Corynebacterium glutamicunk Corynebacterium 
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amnion iagenes , Corynebacter ium cal lunae jo J; t^ Streptomyces 1 i v idans 
^M&ti *> Ml £ ® iz m T Z fit. ±IE (2 2) *fefcfc (23) 

(25) ±13 ( 2 2) ~ ( 2 4) © i^'ti^ 1 -d fc IBtgcDS H$E^f£ N 
(I-a) £ fc&Yt (I-b) &7k&m#.*lz&&-& L a£zkt£$£ 

f**(3fb^^ c i i-a) s^ttfb-^^ c i i-b) *^fig, mm^^r, m^ti 
i&fcfrtbit&M (i i-a) S/t^^ &^i (i i-b) *mmi- & z t&'gf mt 

ft ( I I-a) ft: (I I-b) «IilSo 

(26) ±12 ( 2 2) ~ ( 2 4) ©oftifr 1 ^> £ §2 iB <E> ff2 K *E Bl ffc^ 

^ ( 1 1 I-a) Ztz&itS®) C r I I-b) S:zKt4^f*^(3i^S-a- L #>, §£zk 
t^f^^fbtf?^ (IV-a) s^ttfb^ (IV-b) S 
*tt&#A»Mfcl§r#f (IV-a) ££fcfcit£-#3 (IV-b) tSllf 
fber^ (iv-a) f^fct-bts^ (IV-b) com-Mm, 

(27) ±IE (22) ~ (24) <D\ i-ftifr 1 o iz IE i£ © ft; W te&fe, 

(V-a) gfz&lt^m (V-b) * 7ki'*^fi:np L fe. Swjor^JI 

#*f3fb£-#5 (Vl-a) g-£teffc£-#g (Vl-b) *^Bg, S^^-y-, ISzkf^ 
m{£frib{tfr%} (Vl-a) ££&-fb£-#f (Vl-b) rtSUt^;i:*^ti: 
fb^-^U (Vl-a) ^fcttfb^^ (Vl-b) 

(28) ±15 (22) ~ (24) co i ^Ttifr 1 o iz I2*B©fBff SE&ffc. 

I* h & i* © * ^ ^ fc & s i§ it ^ 5a ii *>3 ^ m m m t l r m o , fb 

(VII-a) £ £ fcfc ± £«5 (VI I-b) * L to, gE.Tfc 

^■^f*^ic±^^j (vii r-a) ss^vifb^ (vnr-b) mm^^r, 

6 ft £#3 (VI I I-a) ^^;s;fb^*u (Vlll-b) ^SSSfcr* ~ 
±^*3 ( VI I I-a) ^rc^fb^ft! (VI I I-b) ^lilS. 

1 1 




(29) ft^^J ( Il-b) fr\ it ( 1 1 -a) J; ^ ^ h £ff$e&£ 
■&Xm%tifz1b&t!v (Il-b) ±IB (2 5) 

(30) fb^#5 ( Il-a) fr\ fb^ (Il-b) ©7n> 
Tf# btitzlt&Wl ( Il-a) T-$> ±§E (25) CDKeii&> 

(31) ftLt^ (IV-b) fr\ ft ^^ (IV-a) J: D 3 <> h > ^ff$Sc^ 

^trrn ^nrdt^'Pu (iv-b) ±ib (26) ©sgii&o 

(32) <fc£-#j ( IV-a) fb^ (IV-b) (7) -7 ^ h > *^Ig^*<- 
Tf#^nfcfb^ftj (IV-a) ±15 (2 6) CDSgjii£ 0 

(3 3) ft 6-1*1 (Vl-b) fr\ ±^ (Vl-a) ct 0 > h > ^^5g^ 
■&zm<?ntzlt£rtyj (Vl-b) Z'&Z, ±§E (2 7) <7}SSii£;£ 0 

(34) ±^ (Vl-a) ffc 9 h > ttff 
£ ft fefb 6-tJVI-a c& ±12 (2 7) 0DKii-£ o 

(35) it&fti c vi 1 1 -b) ^\ ft ^ (vii r-a) ct o ^ -y h > ^ff^ 

f^*^Ti#6ft,*:lb&$?3 ("VIII -b) Z& 2>, ±IB (2 8) OKit,io 
(3 6) fb£t*j (Vin-a) £* % fba-^ (vin-b) h^ ^urg 

^-i+Ti^bft-^fb'^^ (VHI-a) T-£>£. ±13 (28) •J:.$imJ:i„ 

(3 7) ^H^^t$cr,±g#^J©^L3i^#\ t£#Sf*. It M 1* i£> 3£ *H 

±#^?>M.XnsmS^T:$> 5, rlB ( 2 5 ) ~ ( 2 8 ) hf^i^Cia 

(38) ±IS (22) - (24) cD^Tft^ 1 o £ iE«0#.i-JHE8l 
f$ -a: >a fife M H L . %m%]&iz±£. ( 1 ) ~ ( 1 2 ) Ohfjii' 1 -Dlz 
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5i£ £ 15 iifcf n 5 ^SIH^'J L- ft 5 ~ 6 0 igfi^ ^> & ^lE^'JfC 

ffi^f ^t'J J^^L'tf K t & l£ rt i J ri 7 7 L- • :* ^ ^IIMW^ 

«T, * il « 03 £ P *ffl (c g# bm T 5 0 
I .yjiBiifi^ cDI^ff 

Chttp://www.pasteur. f r/B io/Subt iL ist . html J; a£ J£ * SE £ f 

If ft -tz tfimMyjiBAe^ If $g £f<J.^ L , ^m.^mcoD NASPCR 
v* (Science, 230, 1350( 1985 )] i: J; 0 7 □ — - > 7' L , 1" S'J: 

P,f*^^ & w y © 77 £ £ sfcf#-f s:> tft- # -5 0 

fejp®, M.tlZi. subtil is ATCC15563£fc£fijjgBk:j& L ft ig- tfe , f?ij 

^ii'LB .fif.-Kig-rfi ( >s- 7 b b 7h>(r^ 7 =3 ftK ) lOg, ^©oi 

.7 (?'■<• 7^tti!J) 5g, NaCl 5g*/k 1 ij -j/ b )l ic 3 ^pH7.2i3flM L 

St f # L- rz s t£ =t D :&:fcJCD ('^J.tkf, ^ U ^ -7 — • 7 d — - > 7" 

12 ?<J #sf 2 v._ iBtt o fi ±M £ IE ?!J ft IS £ f»J ffi L , * Hi iiClal* 

=r - h" t5 D N A SgJsg i" *f f 5 SiE 9iJ * a ^ f 5 -fe > 7 7° ^ <f 7- 
- & £ T ^ • 4r > -7 -7- ^ v t - * D N A ^ eg *$ * m •« ^ T tir 5g f S 3 

PCR IZ _-t S . mm m D X A m ,^*77 7. * K ;z $ a qlfg > 

^ iz it m tu ^ ffl mmm**- < > . m .t it BamH i , eco r i m co u m m m it < h 

^ :'^t ^ -y- e z > «f? ^ Li« 5 

-ir > 7^ "7° f* v — , T ^ -r -t > .7. 7° -i'7- CD ¥fi h It si , 
-t , IE ?'J § ^ 1 3 ^ i l>' 1 4c73 Jjrg 3? so Jg S IE * e T 5 D X A m * 
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Sfefef*D N A t L t , Cia67-7^?- N TaKaRa LA-PCR TMKit 

Ver 72 fete: Expand TM High-Fidelity PCR System(^< — [) 
> 13— • v >• >\ 4 D N A Thermal Cycler( — *r > a. 

PCR *f? -5 ffl tliWTroJ; -? 5 - # So 

IP , _h IB 7° ^ -f t — #2kbl7. TODNAIffriDi^ (i 9 4 °C T" 3 0 
55°CT30#~l#fMk l2°CT:2-)??31y> 6 % S.gJ^xg £ 1+t Y ^ ;u 
tToo ± IS 7* ^ f v — fr' 2kb ^ m Z- & D N A m ft CO fd & 98°C 20 

fpm, 6s°cr*3^p^^ e> ^ s gi&ig * i-t ^ 7 /iht§o t^fn©i& 

& 30 it Y 7 ; l y f o £ m . 72 °C tr 7^t PI] f<r T 7: fi 7 o 

iifg^titc D N AMitf ±13 7*^ i'' "-TM't-^ L £ ftj Rg I* £ t?" -f h 
^ PI C it Y h 13 tj] it <g , T 73 D — 7 ^ % tfj , >- a-^D-^i & 53 12 
*S it'll. ^>&l^ © ^ & Cj; 0 It D N A itr ^ 7t I] • 0 j& "f £ 0 

I£ [114XD N A m ft & % l ^ fl* :.i , ffl X. (37 ^ U ^ a 7 — • 7 p — - > 
7' .31 H JHsu Current Protocols in Molecular Biology, Supplement 1 
— 38, John Wiley & Sons ( 1987-1997) (W.T, i I > h ■ 7 □ h □ - 'L 
X • -f ^ ■ ^ L a 7 - • 'M'tPy- it 7° ;i > h y B§ T ) . DNA 
Cloning 1: Core Techniques, A Practical Approach, Second Edition, 
Oxford University Press ( 1 995 ) ^ id IS ft £ ti 7- S ^ 5 & rff Bg c7) 
^ x. 5s Superscript Plasmid System for cDNA Synthesis and 

Plasmid Cloning (7O • ^ -7 7 n > — 7'£tSO vZAP-cDNA Synthesis 
Kit C 7 h 7 7 7 — 7 ( Staratagene )tt £ 33 o * P — - : -• 7^ 7 * 

t, fr l ,"c ^ p - - 7 7 7 7_£ s 1 ^ . * m m , m *. &e. 

coli DH5a*fc ( M & $5 =t 0 Hi A 5J f| ) * ft Z 0 

S x ,m S * W:. W 15 ^ T 6 r- (ft O >7 p — — > 7" 7 7 - hit £ , ;7 5f 
SK12^ § ^^|^-c $ 5 ^ OTr.^n 7- — 7^77— N 
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5 ^ 7 9-m^^tnx^mmx^ z.^mmcD^mm^^ ^-^ 7 a 

— - - -J 9 - £ btffl & £ t> 0 Hf£&tHCii N ZAP Express C .X 

h^:57>— > fti^ Strategies, 5, 58 ( 1992 )) , pBluescript II SK( + ) 
CNucleic Acids Research, 17, 9494 ( 1 989 ) j , Lambda ZAP II (7 h 

^ *? > — > frt^K AgtlO, A gtll (DNA Cloning, A Practical Approach, 
1,49 ( 1 985 )), A TriplEx {7 □ - > ^ y 7 %± ^ )^ A ExCel 1 ( 7 ? 

J^y^aS) s PT7T318U (7 7il7>-ft|) N P cD2 CH. Okayama and 
P. Berg ; Mol. Cell. Biol. , 3, 280 ( 1983 ) ), pMW2 18 ( m Jtm mt± $1 ) , 
PUC118. pSTV28 (^mm±m) , PEG400 (J.Bac.,172, 2392 ( 1990 )). 
PHMV1520 (MoBiTecM) , pQE-30 (QIAGENttS^) ^^felfSlttff 

S o 

f# £ fi K J: ^ga^taDNA^tf L £ 7" r 7 ^ h* * 

fS, ^ &\ ^ U i ^ — • 7 p — - > 7" ^ - ^ ij^ h 

h =i — : i -X • -i > • ; EL'Ti7 - • A'ltDi;- f - 7\/u ^ > h N dna 

Cloning 1: Core Techniques, A Practical Approach, Second Edition, 
Oxford University Press ( 1 995 ) H tz g2 W. £ ft fz 13 ;£ iz j; Drifts d 
t # X*£ Z> 0 

nt tl ;i; i D , ft^#9 (I-a) * £ & ft $1 (I-b) a^ft^tJ (II- 
a) S^lift^i ( 1 1 -b) *±i^t?)S*2i4it olBl*^- Ft 

5 D N A 5: at? 7*7 7 ' H * f 5 d i So 

Igr^ 7 = K i: Lt, mz.lt, &j&T 5pSyjiB^£>(y*S 3 £&X s So 
±l2C^i£ £: fc* §0 fw.ig Mf fc^; 7 * — Saf^T h L T tt 

^ S © & * 1* "7 1* 7" 5 U — * ^ 5t b . C CO =7 -< 7' "7 U — ® §-.$"; (Z O I ' T 
ft^^( I-a) * rife ft£-#K I-b)fr 6 C I I-a) £. fc & ft ( I I-b) 

^r*5g-l- S c ±, . it (I-a) #3 (I-b) 

6 % it ( 1 1 -a) s^iiftn^i ( 1 1 - b ) !i5|t5x* * t5S 
Bl^--Ft5DNA23tt7X; :s * f# T S Z > o>X § S 
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± ii£ co ^ & x- m. m i tz % % m co d n a £ rj d n a »? m- & m i> , ^ & 

£ £ D £ ^ CO D N" A 60 — 3fl co sa^ij 5it5T>ft> .X • ;t u zf .7 7 
b ^ K , -fe >■ 7, • rf 'J zf 7 -V U ^ K ^ co tT m =7" 7 .7 V K & 5 
lW±R N A * i- 'J Z7^L-tf F^iStBli t 3 o £ 
-tlBT-ffen,*: D \" AIE^'jm^** tlZ,±MC0D NA^i*fflot> 
d ft 6 .1- u zf ? y u i- ^ h^&^tsch^is o 

s^-T V zf 7 "7 l t K h LT&.-tlED N A©Sr Slg-SiH^J^^a 
^ L ,c 5 ~ 6 0 iM & z i§J "J SB ?'J r ftoD N A £ £ f± ^ D N A z f§ M 
#J & SB n x •£ T S D N A*fe!f 5:i:^T?$5o^fe:ti?)D N A t *§ 
?i Btl & IB ?U S-if^R N A -fc *g aj CO -t 1 ) Zf .7 :7 U f" K TfeSo 

^--f " zf .7 :U ^-f F £ I T , M * fcf, 1S?U«^ 2 . 4 1, 4 3 g; zi 
& 4 4 "? m. o ft ^.ii^lB ?>J * co Mwz I £ 5 ~ 6 0 ig.Jg t JsJ ij IB^iJ * W 
toDNAI ,c & 1$. D N A t W M m & IB ?'J SftSD N A 4 ©Ifol 
i:i ;r !#5c-b> -f - — & J: Z7 t > ^ *z > 7 r ^ -f -7 — > l T ffl 

l ^ & if !± . ^ # o 14 1? & * (Tm);fe i ^ « ^ g m iz & t>ZZ.t co 
% I ^ ± 13 M co t ') rf 7 ? l K i? ut t tl>, ^Sfcft (c , gfi n # -5 
3 ~ 3 9 ;c ^ ^ ft fzWLM IE yij § ftot 'J 37 ? Fs^ (f S C 

Mi-s c n 6 -r ] ) z? 7 :> 1 ■* 7- K co If (^UT> ^"37 ? b^-f- 
K |§ ^ fi: > l -i o ) 4, t ^ c ^ ' ' z: 7 .Utf F>'ut ffj St 5:> ^' 

7T 'J z'7?:-tf h m # '± > L T x -t 'J 7 ^ i, tf K^O : > ^- 
> ; - " f ^fs&^t.A-'Tnff x- h .Jc £ m ? .n fr ^ 'J zf 7 :7 

K If * 1* . -r •; zf 7 n t+ K ^ .0 > it > : — x - ji m □ ^'N3 ' 
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-P5' * 7. ? i- T X t — hmitlZ M&gtl tz t'J3"7 ?l/tf F I£#f*. 
7f 'J □ 7 t f K ^ (7) 'J rtf — "7. > ' ) > S£ > ;c .7. ^ Jl ffi jfi <■'. y * F 

M^Sai^^l^etl/rTr 'J 3 v u- -i- ^ K nmfo. -f " 3 ? > ^ ^- F 
4 1 © 7 ^ > ^ #0-5 ^Dt'-Jl')?^ )i- T'lfte tltt >; z:' 7 7 I tf 

F |5 3# {% N i" I 1 Z$ ."3? 7 U tI" ^ F © <7 "7 >' ;i/ C - 5 V" — II ry ^ 

>i T- S & £ ft £ ;t U =f -x 7 u 7T ^ F mmfo, yt " J' y- 1 Isrt? F 4' CO 

h > > #c-5>- □ f - ;i > h > > x m ft o n /2 u 3 7 : H^^ k m # 

'J z?" ^ n K+ffly h > I ip 7 x. J 5- -H- V > F > > 

(phenoxazine-modif ied cytos ine ) X H f& ^ ii ^" U .3? ? L- .t ^ F 
s£ 2i i* N rt ') ziy. -I K ■) ^ — 7. #2 ' -0- 7* t: Jl 'J rtf — ^ x 

mm^titzrt '.J 3 7H,tf F U 3" ^ 7 V -t ^ F * 

© U - 7 & 2 ' - < h^yxh^y' J — .7. § ft Tz rt ] ) =f 7 7 
V-t^- h*i&#i$^£&t-fo.i:i;#T*#5 C IfflM X ^ , 16 , 1463(1997)] 0 
I I . it^P) ( I -a) £ £ ft ^ ( I -b ) fr<b<t &¥0 ( 1 1 -a) £ ^ fci ft 
ism ( 1 1 -b ) ■vieSct5 5^Sl5it^iei^iiS a 

± 12 CO J: -5 (I U T f# €> ft £ D N A £ ?i m 8& ^ X ^ ^ ^ 5 az (S?) iz 
s ^ r> gS^tSHDNAirlt*. ffi'J PS S= * ¥1 * E l - & D N A M 

mmmx. B.mi^^-^^t-M^^&^ .dd n Am* > L ri^t, 

^ _ ^ r q ~ - * - o y ^ i3 *f ,/s L . I > x m If 7 ^ _ ^ n m 3% 

'< y * — & m^izm u ft m ± *ffl m * iz m a -r 5 = 

it £ ? * ^ii "c § -S * © {3; T S3 1 3 > ^ § 3 
fe i£ 41 .\ o jjg jA ^ r>- f £ - s _h IE i 3 j i t 5 D N A * if ¥ i? # 5 ffi g 

ifl®^ O ! F t?i%2i£i fdl hlt^ l > S i# ^ is: , ±. E D \ A * ^ H 
o -i± E C s§ =1 7 — ;s |j §g 41 x g i ft qj 3^ 5 > iW B# ic N 
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D fit eg £ ft £ £fif& x ^ 7 £ — -r 5 - h # £ i 7" d -t — ^ — * £ij 
^1" 5 it l£^#'a 3;ftT l^T * ct l> = 

^ J| ■> ^-i; Lt!i, pBTrp2, pBTach pBTac2(l^iTft& 

^-'J^-T^/^'fAti^lig) , pKK233-2 ( Pharmac iaft ) , 
PSE280 (InvitrogenftSSO , pGEMEX-1 (Promegatti^) , pQE-8 (QIAGEN 
, pQE-30 ( Q IAGENtt M. ) , pKYPIO (4$H^Hg58-l 10600 ) , pKYP200 

C Agricultural Biological Chemistry, 48, 669 ( 1984 )3 , pLSAl CAgric. 
Biol. Chem., 53, 277 (1989)3 ^ pGELl CProc. Natl. Acad. Sci. USA, 
82, 4306 ( 1985 )D , pB luescriptl I SK( + L pB luescript 1 1 SK(-) 

( Stratagene^SiO ^ pTrS30( FERMBP-5407 K pTrS32(FERM BP-5408K 
pGEX ( Pharmac ia# M ) , pET-3 ( Novagen#. ) , pTerm2 ( US4686 19K 
US4939094, US5160735 ), pSupex, pUBllO, pTP5, pC194, pUC18 Cgene, 
3_3, 103 ( 1985 )3 . P UC19 CGene, 33, 103 (1985)] N pSTV28( S Sii*t 

m ) , pstv29( ^ mm. m ) puc i 1 8( ^ m m. *t m ) , ppai ( ^ m m 53-23 3798 ) , 

PEG400 CJ. Bacteriol., 172, 2392( 1990)3 , pQE-30 (QIAGEN*t8g) , 

phy3oo ( ■m m m m ) , phwi 520 ( mob i Tec $t wi ) m £ m ^ T Z C fc # -c # 

17* p ^ - 7 - y T fct ^ fs i Sfflflg 4> T ^ 51 T- §• 5 * CO T & ft !^ ^ & 
o y ©7 b i l^o f?ij ^ ^ . trp 7° P — # — ( P trp ) s lac 7° — 7 
— (Plac) . PL7'Df-^-, PR7°P^E — ^ — s PSE7°P ^ — 7 —If® , 

xfiis-v^ T — i; ^fizmMT z y°u^ — 9—, spoir d^ — 7 — N SP02 

7° □ ^ _ * n penP rDx-?-Ug(f5ciJJf#5, 3: £ P t.rp 
* 2 o £ f z 7° p ^ — 7 — ( p trpx 2 ) , tacr p -r -- — , let I 
r p ^E- ^ lacT7r p ~-*7-cr> J; o ^ ^3tl }3 IS It ?fe ^ ^ ft it r 
^ ^ - f ~ ^ 1 1 5 C i 3 ! c I 5 : c 6 (C Bacillus ja^ffla^-e ^=1^ 
■ir 5 ® C xy 1A 7" P — ;"7 — Corynebac t e r i umg ^fflM : r : "c^i^2 rJ r ; 5 
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fz & crj P54-6 y d ^ - 9 — t' & m ^ § Z £ & X # § o 

u v - a ^ie^'j h l t a , m ±.mm * x %tm x # s & © r- & n 

l & Z> & CD X" & ct t > • Y > - # y (Shine-Dalgarno) IS^iJ 

$s¥ • mm&$]&%}izif % ? (i-a) ^^^fb^fe] (i- 

b) ( I I-a) ££fcHt£-#J (Il-b) * £ ft f S ^ Jft £ T 

5 1SS0N*il £ fcfc-^cD — Ifeiflli:^!^^ * — <7) 

it^itli: L "C (i , Escherichia ^ , Corynebacterium Jil N 
Brevibacterium il N Bacillus /g N Microbacterium Jl ^ Serratia H N 
Pseudomonas M ^ Agrobacter ium ig , ALicyclobaci 1 lus gj , Anabaena jf , 
Anacystis Jl s Arthrobacter jj , Azotobacter jg , Chromatium jg s Erwinia 
M s Methylobacterium il , Phormidium jg s Rhodobacter il 
Rhodopseudomonas .il n Rhodospiri 1 lum jg , Streptomyces H , 
Synechococcus il . Zymomonas M ?i:ItoHS4i«:feif S 3 t t£X g „ 
tft ^ L < (i s Escherichia !! , Corynebacter ium H s Brevibacterium H N 
Baci llus g N Pseudomonas g « Agrobacterium jg N Al icyclobac i 1 lus jjg N 
Anabaena ig , Anacystis IB , Arthrobacter U , Azotobacter g . Chromatium 
iS^ Erwinia g , Methylobacterium /g , Phormidiimi fl , Rhodobacter M x 
Rhodopseudomonas /g , Rhodospi r i I lum ;g s Streptomyces H -> 
Synechococcus Jl , Zymomonas , g 2^!f 5; > ~p X § 5 3 

IS fflL £ty}COM: & f^J > L f«J .t . Escherichia coli XL 1 - B 1 u e , 
Escherichia coli XL2-Blue, Escherichia coli DHK Escherichia col i 
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DHoa, Escherichia col i MC1000, Escherichia coli KY3276, Escherichia 
coli W1485, Escherichia coli JM109, Escherichia coli HB101, 
Escherichia coli No, 49, Escherichia col i W31 10, Escherichia coli 
NY49, Escherichia coli MP347 , Escherichia coli NM522, Bacillus 
subtilis ATCC33712, Bacillus megaterium , Bacillus sp. FERMBP-603Q, 
Bac i 1 lus amylol iquef ac ines , Brevibacterium ammmoniagenes , 
Brevibacter ium immar iophi lum ATCC14068, Brevibacter ium 
saccharolyticum ATCC14066, Brevibacter ium f lavum ATCC14067, 
Brevibacter ium lactof ermentum ATCC13869, Corynebacter ium 
glutamicum ATCC13032, Corynebacter ium glutamicum ATCC14297, 
Corynebacter ium acetoac idophi lum ATCC13870, Corynebacter i um 
callunae ATCC15991, Microbacter ium amnion iaphi lum ATCC15354, 
Serratia f icar ia , Serrat ia f onticola , Serrat ia 1 iquef ac iens , 
Serratia marcescens , Pseudomonas sp. D-0110, Agrobacter ium 
radiobacter , Agrobacter ium rhi zogenes , Agrobacter ium rubi , Anabaena 
cyl indr ica , Anabaena dol iolum , Anabaena f los-aquae , Arthrobacter 
aurescens , Arthrobacter c itreus , Arthrobacter globf ormi s , 
Arthrobacter hydrocarboglutami cus , Arthrobacter mysorens , 
Arthrobacter nicot ianae , Arthrobacter paraf f ineus , Arthrobacter 
protophormiae , Arthrobacter roseoparaf f inus , Arthrobacter 
sulf ureus , Arthrobacter ureafaciens , Chromat ium buderi , Chromat ium 
tepidum , Chromat ium vinosum , Chromat ium warmingi i , Chromat ium 
f luviat i le , Erwinia uredovora , Erwinia carotovora , Erwin ia ananas , 
Erwinia herbicola , Erwinia punctata , Erwinia terreus , 
Methy lobacter ium rhodes ianum , Methy lobacter ium extorquens , 
Phormidium sp. ATCC29409, Rhodobacter capsulatus , Rhodobacter 
sphaeroides , Rhodopseudomonas blast ica , Rhodopseudomonas marina. 
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Ehodopseudomonas palustris , Rhodospir i Hum rubrunk Rhodospiri 1 lum 
salexigens , Rhodospiri 1 lum sal inarunu Streptomyces ambof ac iens N 
Streptomyces aureofaciens „ Streptomyces aureus N Streptomyces 
fungic idicuS y Streptomyces gri seochromogenes N Streptomyces gr iseus , 
Streptomyces 1 ividans N Streptomyces ol ivogr iseus , Streptomyces 
ramei^ Streptomyces tanashiens i s s Streptomyces vinaceus , Zymomonas 
mobilis e £ #> 17 5 d > ■& T* t 5 0 

? 9 — <D m A H m t L< T fcfc , ± IB ?i £ MM^ D N A * # A f 

>£ffl^S^v£ CProc. Natl. Acad. Sci. USA, 69, 2110 ( 1972 )} , 
7'd h/7X hS (fSI§ag63-248394) N u< $ h n # U - > a > £ ^ 
£ (2 Gene, 17, 107 ( 1982 )^Molecular & General Genetics, 163, 111 

( 1979) iz nzmcD ft mm i? % ~ htj-z & § Q 

YE P 13 (ATCC37115) , YEp24 (ATCC37051) . YCp50 (ATCC37419) , pHS19 N 
pHS15^ * m ^toCt^'t^S, 

Oj -r- i, £ < , {aj &\ PH05 7"d^-^- v PGK / □ r - ^ — ^ GAP 7 a ^ 

— ^— , ADH7'd^-^- s gal 1/ a^-^-, gal IO^p^c— ^— , 

t — h v 3 •:' >ISf rn^-?-, MFal r 3 ^ — £ — N CUP1 7 u ^ 

— $7 — ^ o r n ^ _ jV _ - ^ ^ - ^ y ^ g. ^ q 

i^Iffih b t ti , Saccharomyces cerevisiae 
Schizosaccharomyces pombe , Kluyveromyces lactis , Tr i chosporon 
pul lulans , Schwanniomyces al luvius ^ * ab Z h # f ?5 3 

*fi& -t --x ? £ — © # A 15 & > L T & , §1 S ic D N AHAI5 ^ "c 
£ *l fcf l^ii^l^I^-cl, ,t i£ , - U * > - :f-: > - > a ^ £ 
CMethods. Enzymol ., 194, 182 ( 1990 O > 7,?z-r7A hi5 CProc. 
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Natl. Acad. Sci. USA, 75, 1929 ( 1978)], 11^ 'J ^ t> . Bacterid . , 

153 , 163(1983), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] IB 

£fcf, pcDNAL pcDM8 ( i~ o y ft £ r> rfr|£) , pAGE107 
3-22979 ; Cytotechnology , 3, 133 ( 1990 )] s P AS3-3 (£? ^ ¥2-227075 ) x 
pCDM8 CNature, 329, 840 (1987)3 , pcDNAI/Amp ( Invitrogen^t M ) N 
PREP4 ( InvitrogenftM) , pAGE103 CJ. B iochem. , 101 , 1307 ( 1987)] , 
pAGE210^*£> if & a B So 

ya^-p — t l t it.mmmm ~c £g M T* # S * <-7) T^nifUfn 

*ffl^53t # "c- £ N m ^lf, +f -f r ^ # n £ y ;u .7, ( t h CMV) CO I E 
( immediate early) it 1H ^ CD :T p ~ — ^ — s SV40CD rU^y° o ^ — — „ 
]y h p ry i )i x co ~r u — *? — , ^ ^ d ^ ^" -t. Y > 7° P — £ — N t — 
h y- a y y~ y u ^ — r ? - , SRa^D^-^-f Sfe if T* ^ 5 0 

t h CMV CD IEiife?^^ > / •» > +r — * -7° p ^ — -? — t ±t lz ffi ly T 

i^ilhL.Tlt -rv .'U^*fflJ3S, HBT5637 (^H^63-299) x C0S1 



# A "c # 5 I ^fr % S 7j & i, £J iy> S z > *s T t S o ffll X. ii\ IL y- h D # 
— u->3>;5 (Cytotechnology, 3, 133(1990)] , ! •■ > §g * ;i > ^ /_ 
?£ (£fHf ¥2-227075) , 'J t- 7 x y 3 > ^ CProc. Natl. Acad. Sci., 
USA, 84, 7413(1987), Virology, 52, 456 ( 1973)] £ IH I? # 

©it'ona, ff$Mtemi*©ISff 4=:' =t ^Il]¥2-227075^f>$g£, 

s^(i^^¥2-25789i^-s^;-ffitte .nro S ^icdl UT?t & -5 z 
l5i^*ii > •■ 5 i;i ^ lz it , m Z. it • ^ - a * ;i x • ^ 



^ X 71' y is 3 > • <^ 7 7 — 7" • 7 ■ Y x ) — • V~i7^ 

(Baculovirus Expression Vectors, A Laboratory Manual) , U > 
h • 7° d h zj — )l 7" • j y ■ - ■ / Wtny- it >< > 

r 1-38(1987-1997). Bio/Technology, 6, 47 ( 1988 ) m §2IS £ ti £ 7a 

MP ^>s*I^x.itfe^2iA'-^ -7 ^ — ij J: I*''-* a. □ ^ -f 7. -^M^riffiSg 
£ # A. L T M £*ffl mt%m ± ;* ^ £ li x. £ -Y /I/ 7, * r# m s £ 6 i- M 
^7 Y 7 &Il&^J&tC&&£-£.gfiSt£^;*-t±£ - <r ^PTr £ -5 0 

It :^ v£ (c-fe u T ffi ^ £ n SiHS^ :7 ^ - L r !± , ^j* &\ 

pVL1392, pVL1393, pBlueBacIII ( t & 13 1 > fcf h □ V x > ft ) £f £ 
afe vf 5> Z. ^ aP' ~7 $ ^ o 

'^aP^^jLXilt (is X. £iM$Hl& (3 f 5 ^ -Y ;i/ 
^ "c 3 r r> h 7' 7 r • 7i "7 * )V ~ ±i • 7 7 U 7 — - 7° ] ) f< u v 
,7 - ^> -Y jl 7 ( Autographa californica nuclear po lyhedros is virus) 

HffeUfflf^ h L r ii, Spodoptera f rugiperda O m jfefflflS ~c afc -5 Sf 9. 
Sf 2 1 [/^aD^-'il^-x.nri/ y •> a > • 7 7 — 7\ T • if 

h i ) — . v - a 7A V 7" 7* ') sl — ■ jl Y =f- • 7 ; J — t > • 7 > Y • 7J 
>.•'' — — (W. H. Freeman and Company) , ^ a. — B — 7 (New York) s 
( 1992 ) D . Trichoplusia ni CO W mm M "c & % H igh 5 ( Y > t" h □ v x 

ti: 5< ) ^ e ffl ^ s z > - # -S = 

A 7 ^ - h ± 15 i a ^ Y ;u .7, o ±t # \ ^ s t it a , ^ .t (3 , ',' 

> It ^ ..'I,- > -"7 A ^ (^,^^2-227075), U if 7 x 7 >■ = > ;£CProc. Natl . 
Acad. Sci. ISA, 84, 7413 ( 1987) j W % & If h Z > f> T* § -s = 

- : 7 ^ - f{5 IB « ^ ,f. ti^ :o £ ^ * c r , ^ ± m , 
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* ff o z y # -e # 5 0 

W ± © J: -5 tc L "C ?# e> n 5 m &ffc £ ±g±t (3 L- . ±S#% ^ (3 ft 
( i-a) £ £ fb h? #7 ( i-b) <oit&Vn ( n-a) £ £&:fb^#u ( n-b) 

filSSKtS d > J3 £ 0 , it&W (I-a) ££fcHfc£#j (I-b) 6 fb 
£-#J ( I I-a) £fz&-1t&W) (II -b) ^^E£-r^g^*®fe*SE1-SSSft* 

lit O £ £#-7? # So 

-.plI^Bj§co, ft^^J (I-a) £fz&1t'&%} (I-b) ^fb^rfu (I I-a) 

£ fzii-(t^^} ( n-b) ^^.eg-r sg^^ttit s manrnMrn^mn^ 

t ii «bji<z> ^ s & m it- a« * si a ^ ^ Jm m #3 , ii m m m co M-m^wr* 
& s t§ , cne m m r s m t& it . & # « ft u m s * 

* m m m , mmm. m n * a m l , m n <e m 1* © t§ m & ^ as m rf ,t 5 

1$ ife T- Jt» .n (£* ^ m & it , s- q£ *g ft © ^ -f n r- b J: v ^ 3 

& * d§ t L T {£ , ~ tt ~7fi © ff£ # « ft L il -5 £ © & n It £ : , 
•y ;l 7 - 7 , ^n--, * >- n - x , ztih* 3 M T S ^ > 

r:- -s, stWs:- > 7*>.»jn ik^if 4^)^173 ^zKfb #5, g^it> r d f^f >Ig^ 
W f4 it . 3i y y — a % r p y ° y — a ^ tt cd r ^ =? — ;u ^ ^ ^ i > ^ n ■© o 
m m ffi t L r , t- ^ - ^ . la'tr:^-^/,, ^tm t > ^ — * a . 

ft at T ^- — ^ . ' J ^ St T > — ^ x HcTi^.^fiE^||$^-g-^|§(7)^ 
S — 7. N — > 7, f-"' 1 ; 77-, +i Hz 1' ^ tJ3 7 K ^ I? ^) s 77 a ffi 4o ^ Z K 

77 s ia up * 9tw?j), j* i r r ^ :d ft isg*'^^ n s = 

IS?It^j h !_ T ;^ s '.) ^ it ^ - 7 7 7., >; : it ^ 77 tj >.' 7 a , 7 7 ^ 



ig -n & . m tg m £ £ fct ^ it m « # m & z (D #f m ^ f* 7: -e ^ ^ o 
□ ^ - ^ - ^ t t if Mm © y p ^ - * - % m ^ -*g 51 ~* ^ # - 

±g ife (3 ^ /jn o 1 ti J: i ^ 0 ,t &\ lac r p ^ — 9 - * ill » fz % Ijt ^ ? 

-fT«7: 4 ^f-7y F ( I PTG) ^ * , trp 7 P ^ — — § ffl ^ 7c 

W /l ^ ( I AA ) g*. xylAr P ^- 47 — *fflUfe^§Ji-^7 ^-fff^SS 
$i L 7z $t£#!l * ig * T 5> B# iC fc£ ^ v P — X * N ^ n ^ ii ±gift JC in L T 

?J cfc U o 

T — AS £ frl T ^ «RPMI1640±g±-feCThe Journal of the American 

Medical Association, 199, 519 ( 1967)3 s Eagle©MEM±gife CScience, 
122 , 501 ( 1952 )] . DMEMigit CVirology, 8, 396 ( 1959)] , 199±gife 
[Proceeding of the Society for the Biological Medicine, 7_3, 
1(1950)] £ tz \± Z ft % t* it iw ^ J£ im ;# ^ £ ;^ Sn L ^ ig ±!fe ^ 5 s ^ U 6 

ii#pH6~3, 30~40°C, 5%C0 : ^ <± F W ^ ^ ~ 1 ~ 7 B Ph^ 

25 



-SCffiffl^tltt^ STNM-FHtglt C Pharmingentt SO , Sf-900 II 
Simm. (^7'PBRL#t80 , ExCell400\ ExCell405 C^-fti&JRH 
BiosciencesttK 3 ^ Grace' s Insect Medium CGrace, T. C. C . , Nature, 
195 , 788 ( 1962)) H £ ffl o 5 3 r A ; T- S o 0 

±§Si«7 iISpH6~~7, 25~30°C^tf)lfe#TT-. l~5E^ff-5o 

#0 L T *j J; ^ c 

fbET^j (I -a) S/ittft^^) (I-b) ^^ftt^^J ( 1 1 -a ) i: fc&fb^^J 
( II-b)^iegf -S SJ£. £ IS & M a: :fclt ^HJ§«7j f.< If & ^ © i§ 

#^ t> e> # w & t s & N £ # o i# co m. m , m w& * m ^ n & z i ^ 0 
m ?- tf > * im 3i3 iDiai # , mmmz ® m # m -e ^ l £ « ^ c « , 

ig « II- "j' it s *Bi;j@ r :i «:> ft m iz =t 0 L*IJ 47. L ^ li fi (c It A,«g N l§ § 

x )i a$ iz £ o mm*®.& ^*ffli§^j*dii4 s ?# « = KMUstttBifS sis 

^TtltSi^CJ: D f# 6 ft £ ± :t ^ o , If ex. i£ co iifil iS , MP 
£?St ft & , ffi. £ { - J; -5 il *ff £ , is £ . & tc J: £ # IS & , 

¥ =. 3- )l 7 X S )i (DEAE) - -t- 7 n — 7. . DIAIONHPA-75 (ES 

ftox^+M) ^ l- > : > -%m tz m 1 -t > 7 u v h 7 => y s — v* s S- 
Sepharose FF( 7 t )V t > 7 & ii ) ^ CO b >" > ^ ffl t ^ ^ ^Yt > x. ^ :^ 
P 7 h ^ -5 7 ^ — , 7 f=- .-'L- +: ^ ^ C — 7 , "7 - - )l -tr 7 7- D — 7 ^ oC- 

u > * ^ i > tz m * 7 p v h 7" ^ ^ v — £ N -8- H * <s 1 f n o ^ 
;£ . 7 y v - ^ - ?n7h 7 f- 7 v — S , 7 n 7 h 7 T — ^ > > 7 N 

s -s si it; m 'co m m ;^ wj s ^ ld ^ v* * m. & 5 1 . a $a ?< & rj 7 

■Tl v \ fS 3t f,T nn ^ 3 - — 73 J C ^ Q o 



Ifil T- oT &ffc -T 5 o & 5J r££^ Iflf « M <r 3 ^ % I > & 

SlWilSf t '14 © it # §E a W ft W f 4 L % ^ H * C # {* & v§ & £ 

ia y mmcDmmmmm c «t d dish* ft $f#5;hfr^#5 0 



W <D (■- i^lt5ChCJ:0°7;? f± H#£&*§ L , %\ qT r§ t£ iMJ # 
^ 6 . 1: IB £ irI^co ^iig;* *f§u -5 : i: i: i ^ HiiiS £ f# 5 d 
h A* X ^ S o 

z ld ^ ^ ^ u x m.m z n 5 m a w >u, .t «\ §e # ^ 1 , 42 
^ fz :± 4 5 tc ^ * .n i> t 5. y m se^j * s -r 3 m b h * & (f -5 3 > # -e 

#-5c 3:^ ± HE i£ £ 9 ^t.ilala:, Fmocv£ ( ^ .a- u - 
7L X *-)V > i7 ,'l ^ ^ A& h tBoc^S ( t- 7 3- A )l 7fi - A S ) 

( Advanced chemTech^fc %l ) , — > oi ;L- v — > ; -w A*>(,f,i 
Perkin-Elmert±K k ^ 7* ;b "7" i- • T -frr^^lX^^ — ^ > Pharmacia 
Biotechi±M)x □ ( ^ HiProtein Technology Instrumental), 7 
^ ^* ( '^SlSynthecel 1-Vega#. M ), B t^-t7f ^' ^ • " ^ ^ S* 
( * 11 Pe rSept i ve *t ) , M ^ M ^ m m CO 7 ^ K ffl L T E? &ic 

"9" -5 Z h id =t o "C t> f# 5 Z > ft X & S d 

in. 't &i (n-a) *fcvifti£>^ (ii-b) conm 
± ic 1 1 . c ix £ .n ^ h is m * ^±ian. o ^ s ;c ^ -j x m m t -c 



m & l tz m m & z * m m m 1 i x m i v it & t» ( i - a ) £ r z & f t ^ ^ ( i - b ) 

4* J3 b«K !^J<fMf*^{cfb^tJ ( 1 1 -a) s^cfi-fb^ 

^ (Il-b) m*&!&fr*fr<o1t&%) ( I I-a) 

<fb £Va(U-b)*:m®.? Z ^tCit), ft ^^)( I I-a) £ tz lifbi^M Il-b) 

itisft} (I-a) S^^-fb^-^J (I-b) /^bfb^^I ( 1 1 -a ) i^&fb-^ 
(Il-b) ^tD^&Tj&fcfc, (a) $flfl&*igjg-r 5igJt{3^ 6 C#)fb£r^ 
(I-a) SfettYb^-^ ( I-b) *i$1m? (b) *g £ * #3 (I-a) 

£ £ & fbS-^3 ( I-b) £ ^ &0 "t © :o ;£ © L "f .?! f] & X 4) ffi I S 3 £ t> s 
ii*^«LTff bJi,t.flI*. fber^ (I-a) £ fz 
fc* <b i!r**3 ( i-b ) cc 'K SEffc 4> x f£ ffl e -a- 5 :o ;£ £ m ^ t * J; v ^ > 
<b^#j (I-a) ^/i(±{b^^ (I-b) *lfflM^ig«-r Sigtlfc *;c;^5n^ 

s (■ . fb ( I-a) g= tzte it ST^ (I-b) fcfctgjfe 1 ml$> ^ DO. l~10mg, 

; 1*0.2— imgzigmvw&£fz{±%mcomtpizmmir&, \t^ 

(I-a) gjfe&rt:^ (I-b) ii7}^^(3;,^aTji3-)K x ;i- T 

a =r - .a- ^co^mm^iz mm l ^itJfctcY^p-r s d > i 
mm^mmLxm ^titzmmm*, it^^ (i-a) ^^^fb^^ u- 

Ma i* m m m co it ;h t$ i c j: o i * 5 : w ^ # , mmmt ^xmmco m n 
^ & l : itmm s *n e comM* 55 o 5 £§ s- s , is 1$ m n * fb -a- 

^ (I-a) ^^-iifbit^ (I-b) 1 m g & ft D 5~ 1000mg, 4? ^ L Ci'ilO 
-400mg;"f tjpf o , x {$^20-50 °C ^ yt -5 d > # # £ L < , 
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* J: untvSt^ ^(3 fr\ 1 5 0 B# f 3 ^ , $f ^ L < &:6~ 1205^ 

k&m<££l-X&, 7k, " > S^fintfu HEPES(N-2L F d + y x f - ;i 
h° ^ v >" > -N-x. 7 > .7 ;i/ * > s£ ) j| 3j ^ s k ij ^ [ f. i j x ( t Fn^y 

L ^ (t .n it I£ II if tft \z n m ?£ & £ ^. Soltui^ UT& N 

^ ^ >i >i> zi - >i , 7 9 '-iiitf^if^Sollilic:* 
t£4£f*: faj/L&'fb (i-b) ^fflnSli^ffSKffl^ 

ib,-t^ (I-a) £fc&fb&#?l (I-b) **^ifti:I1)Dtoi^, ft ff? 
(I-a) £fzl± ft £r#! (I-b) d ><DT* # 5 >J< !Miiaz ft £ 

#9 (I-a) £ £ fct f b S ^ ( I-b ) *;g|iL, :'K +4 & it IZ & f ?> = .5 fifc •£ 
PI -S L ^ n a* \ g§?t« IK 'K ft {3 If t & £ $ LTUl^ol 
$1 m& hit a , T -fe h >• , St g£ x. t- A . V * =f- }V 7s )l * * >- K N - v 
I . ;u .'Uzr — ;l- % x ;i, t» ;l n — ;i< s 7 7 7 — ;i Vf % n 

fb^-^l (I-b) £ J;rMba-#l (I I-b) ZTEdlzMST Z 5 7 h ><Dm 
51 .77 is iz D , §«n fb£r% (I-a) & £tMb&#5 ( I I-a) \z*ti*ti 
^Ht5-:^^t3. fb<=r#J (I-a) &&X?iti$%} (I I-a) & 

T Id lz m t^T o ^ 7 F ; oi 5ic ;jg ( _ J; 0 > §:li~ft^^ (I-b) & £ 

o-fttf?^ ( i i-b) {c^n^n^i^i- 5:> # 5 „ 

f> :? |« >«Pf h L is:. !b^^J (I-b) ^^is:ft^^ (I I-b) 

* II ?£ fi •§ & L , ^ ^ fz it -~ :i ~ ') * ;^ r 3 5 :* i : * ;f e> tl 5 = 
7 K t* ft; > ^ 7. it s M .t it tK . : ' ^ i.i if & x h !.i 7. ¥,l if .'^ ^ g jfo * 3g 
lu^i'iS^tt, 1 7k ;^ ^ {-f % n % s it 7k fit ^ ic it N K c& 4 ?I S 
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*^A>t*t^T ^) (. > r. iibti»i, ilig, JoSt^cD&d^lf 6 ft, 
7'l*iJi:lt!t -Kit ft + h " 7 A , 7X§t-fb * V 7 A , T > ^ - 7* H 

5 - h yco ;£ > fb£r#3 (I-a) £ &ffc (Il-a.) 

£^*^<B r § *g {c ;§ ft? L . St £ tz JM * 84 1& & m M T * ;£ # a© Vf 6 ft 

(I-a) i: fcfcfb-^ (I I-a) * ;§ If # 5 * (D £j 6 If h ^ % 5 ffl f 
i)H^5: £1$-r: t 3* #7.k^<D*g*&<h m > ; p n .< * 

u li^stsi^c f- 7 s > <iti:w<D ft m % R&z & <^ & # & % «\ 

■hr© £ 9 ^ * cri-c & J2? I * 5 Z. y iD^-c # 5) o t L T tf'J x. fcf , N 

# rfiij -"B ^ 0~100°C#*?£ L ' . 20~~80°C (c 4F t L ^ o 

6 itisWi ( I I-a) £ tzteittrW) ( Il-b) O&Ifcfcfc. .iim 

fb , mm ? & — h 7' ^ 7 - — , s M it 7 □ h 7" r> 7 — m J; »; *t 

-ip&sicz £ 0 f# 6ft q fb£r#9 ("I I-a) £ £ ft (Il-b) £7)3£IS 
£f-z&-%.m^&l*. fb^ft ( I I-a) =t /' £ Tz \± fb f'? ^ ( 1 1 - b ) £5t 

5 o <«J x is:, :3 C-NMR7» y h >l , 'H-NMRX - > h ;i . ^ X 7s •-<• ^ h >W 
^ii;^ 1* :^ p 7- h 7 -r 7 -•• - ( HPLC ) ^ ^ c & A If 6 ft S = 

**Bg{ci5i>-c. fb^t 7 !/ (I-a) s ft -'r^( I-bh itistft (I I-a) ^ j: 
'b ^ ( Il-b) 0 J" , ^ ^ M S (T) 7 & S .ffi ix ^' ^ ^ l m S 4) 

* ft m ,t z ft 6 * 3 ^ , ±-c 3j #i ^ ^ ^ f* j: -j< ~ ft 
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• # 



ft H-a) h\^Xl±. ft III-a)#4? £ L ' 

iD^S L C , ft £rWII-a) &niz&£ Li'o 

ft&f^ (I-b) tUtli, ft £-#3(III-b)#4Fi; L : 
i 0 *f $ L < ft (VI I-b) £ Ltv : , 

ft^«9 ( 1 1 -a) hltlt fb-£-#5(IV-a)#&? £ L ' 
^iDtfiL ft^^(VIII-a)^^^$t S L 

ft^t^j (I I-b.) hLtil ft^^Jf IV-b)#*f? * L< 
# <£ D4f$L C . it •^■#j(VIII-b)*s^p(zffFS I ^ 3 



ft ^(V-a)^p 
ft ^#J(V-b)# 
ft^(VI-a) 
ffcl§r#3(VI-b) 



~ 6cti -c £> D . ffl x_ ^ ^ , i ^ ;i , "7° a b" A , ^ v 7° n t: ;u , 
yj-.'i, {'.'7"f;K sec-^^-.'L-, tert-y^K > )l . ?v ^ ^ > 

^ ^ A , 2,2,4- h ',' X >l > 'L , J — :-l , 9 s >■ :l , d .ft 6 §IS M 
it m t* ft ^ # *if biiSo 
t '.' - Htli, 7 x - ;u , -s- -7 ^ ;u § # & if 6 ft -s o 

wi&y ^ =r- >i # it s y lt&sIbj — ££&h&-3T 1 ~ 3 co 

t u - a iz & it suit Lt is: ^ ^ - £ £ & § & o t l ~~ 3 <d 



' ^ ^ > ' ^ 



'b sis ^ « ± xii ^ r »u 7L y m n t s> § = 



"7 "7 



^ t v ^ a , 



w r i; r. im ^ eg m m z r & , * n % m ^ c n e o ^ i^j t is ^ 

^ n S & cd ^ (. > : 



% *nmT% fz ^ ^ m cd % m 

nmm 1 ft^^j cvn-a) ^^.^^^#3 cvn-b) 



ft (VIII 
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• # 



-a) £tz&1t&%) (VHI-b) - Ft 

3 D N A(Dmm 

it is® (VH-b) (is?*-?ttm) 100mg£9. 5ml© * * j —jhz&M L 
fz&, 1 mol/lTKItft i- h U *t> A 0.5ml T gif lUMlLfco 

f# £ n £ * @ L 18 Y rt > .tK 5 ml % 1]Q z_ T iSM L 1 mo 1/ 1 Jg^sfo 
0.1mlT-pH£#]7fz M L , ^ ^ fdiig-Y i" > zk4. 9ml * in £ £ z > tz J: D 
S II it IS #10mg/ml© ft ^ (VH-a) [iC4'RA J + h » ■!? At* 
^j]^10mH#^o 

Bacillus subtilis Marburgl68$fc ( ATCC155634* ) 10ml 

K^m^ 3 is J; t>* 4 , SE^JS^ 5 *5 £ t£ 6 , iE*'J#^- 7 & =fc 8 . §E 
^'J#^ 9 "J 1 0, 1 U'iri'l 2, iE?'J# # 1 3 & =fc -5 1 

4 , lE^J #^ 1 5 & i "J 1 6 ©i^SlE^iJ Wf-B-tr > 7 N ;7° ^ Y 

& E 1* D N A £ If M h L T s Z ft e> r ^ Y v — t , TaKaRa LA-PCR T 
M Kit Ver.2( jsi'SitttK L Expand TM High-Fidel ity PCR System( ^ 
— ?>;\ -f A fch M ) at Taq DNA polymerase (Boelinnger 

#:SU D N A Thermal Cycler( — > zr. n v — > ; ^ J ' > as ) 

T- P C R * ff o tz 3 

P C R , 2kbW T CD D N A m It i± 94^C "c 30#fg , 55°C T? 30.^\ 72°C 
T" 2^ i>6^95$lg|l^^ > L- T , 2kb £ |g z_ 5 D X A B3r -t 
(3; 98«C t 20# PbI N 68°C c 3 ^ P^ i> 6 & 5 5 Jfc Xg£l-H- Y * A i LT, 30 
V- Y 7 »i, <f " "eft. 72°CT"7 ^pj i± S^f^-trff o r- , 

pcr;;j: n ig ii * n ^ d x a m t oj -5 o s 3E ?>j # ^ 3 > 4 -z r ^ y 

v-c$e.^^fc-ir-?riiii^,n,c D X A - ( bioljf & ? ^ If ) iireiJi5F<# 



• # 



mvcoRit mm mm san t*. ie?'J#^ 5h607-^ v-©m<^^^-m- 

■emmZtitzD N Alft (cypAilfe^a & M 3BS* *XbaI hftJPMi£* 
SmaI-^slE^J#-?-7i:8(7) r -7 << "7 — © II H t> T ii^I £ .ft DNAI 
M- (cypXite^^^) {±©JPSi#^SmaI > ^JPISf^Sail--, IE^J#-^ 9 ^ 
1 0O77-f D N ABJftf-(pksS36fs^$ 

^-^•M^^fc-^T-tiifle nfc D N AtBf n- (yetOjgfe^-W ) fcfcftjfiggg 
itXbal h frj PK§# M BgJ_I 1 - S5*!J # 1 3 h 1 4 <£> r ^ ^ v - o $B ,5* to 
-y-TiiiPi^n^ D N A»rt (yjiBilte^m a iiJga^^Xbal^^iJRB^ 
StSmalT, IE?'J#^1 5 <h 1 6 (yrhJii a W ) CO r ^ -i' t — CDII^ 
■£t>-&-zmm£ tifzD N A Hft M" & M pgg# fSXbal > frj Kg#H Smal "c ^ .ft 
?tiffi<t L fz, 

in^t&.z. n % mmmmmmv n Am ^- ^ n - x -r ^m%b^m 
mmmt&m d n a i? * m?# u tz c 

. x ^/7_ r ^^? F pUCl 19 (tliaS) MRiP^Sall & J: If 
Eco R It-ifbis 7* z? o — X Y )l M % fa 9b £ fr I \ , Sai l -EcoR I M 51 

pucii9ifr,^ *^f# l fe 0 x — ?°^ x i Kpucii9^ s m^mm 

Salli5 i^SmalT? fifths 7" ±7' p — X ^ S; m Id * ff l v. Sal I -Smal 
.mSpUC119Wf,!t L £ = 

PSTV28 (S;gji?±K) «ffiiJRS^^Xbal*5 £ t/SmalT vg ft^s T iz u - 
XY )in%faMvfti^ Xbal-SmalMilpSTVZSIfT^ L t o [sj 1$ 

■^:' 7 -77^ KpSTV28* s $ij Eg gg ^ Xba I & £ t K> BamH I T? ffi it . T 
*f d — 7. r Jimmfam^n l\ XtaI-BajnHIMSpSTV28»T/t L , c . 

±ET-^f#^n^EcoRI-Sa]_im5ID N A 8ft h t( fE?'J#^- 3 h 4 ©t*^ 
-i" ^-OSfi^^fcirT" P C Rififg) & Sa 1 1 - Ec oR I 51 pUC 1 1 9 ftf ^ > , 
XbaI-SmaI'm5ID X AifH- (3E^J#^-5 > 6 C7? Y v-iD^B® fc^ 
"cP C RigH) is:XbaI-SmaI-E5ipSTY28KFf ^ Smal-Sal IJ/L5i D \ : A irr 
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• # 



(m^m^ 1 t 8 co r-> ^ — com. & p c nmm) & saii- 

SmaI#liIpUC119B?r/t t , EcoRI-Sal IMS D N ABff M" (lE^JS^- 9^10 
CD 7 5 1 7-(D|7<^fctf P C R lilts )(i Sal I-EcoRimiipUCll 9»?,tt 
t , Xbal-BgH IMJI DNABfH" ( lE^'J 1 1 > 1 2 © 7"7 -f "? — © M 
H-fotm-r: P C R 4b ) (iXbaI-BamHI^S|pSTV28IBf i: , Xbal-SmalM 
IDN A &fr H* ( IE # 1 3^ 1 4©77-f v fc> P C R 
iflS) ^XbaI-SmaimSpSTV28»rit £ . Xba I -Smal^L S D N A if it (IE^J 
1 obi 6 CD -f v — ©M^fefc-{±T- P C Rifig) fcfcXbal-Smal 
M P STV28i?r M- £ ^n^'fiiR^ L 7r 7 y - ,/b tfc^S; * ff i ^ f# ^ n 

£D N A,t^^^5ulc7:^^7K(3;-§^ 7^ ^ — > 3 >SJfo£fr-5 3 
i: i 0 *fi& iftDN A * * m L £ 0 

s£ M #1 .t f* D N A * m t •■ , E . coli ( & # M =t t) IB A) DH5«tfc * ^ 
C^otilfelfl, IlliM*, pL"C119 ^ 7 ^-7'7 ^ 5: K i: 
L T fl| ^ •=» il^v'i 7* > > U > lOOug/ml £ LB?^[1 L^i:^' 

7 h h 7F> ( -i ■? u ?t ) log, hx^.n^n 

(t^7d^S) 5g. NaC15g* 1 mol/1 NaOHiz T pH7. 4M M m 
JK^l.oXlztz (C^flojigittc, pSTV28*--7 — :7*^ 7. ^ F > L, 

■C^ ^ S±i^K ■.fn^inz =? — ;u 25 ug/ml L B i^igift JC 

^Kte^f*cD^ u - -^mmmiK I , 7^> h'v 'J >100ug/mlg;£y: 7 
n7i,7x-^ — ;l 25ug/ml ^ #t? L B 1L+I: ^ -7 h r W 

7° h > ( =r 4 7 =: & Wi ) 1 0 g, /v7 h Fx^7 h7: 4 h ( =r ' 

7Z3ttK) 5g, NaCl 5gra\7^ 1 mol/1 NaOHvZ T pH7. 4-v" UU 31 ] 1 Omi 

S =k ; 3 S v3 :tE' T7*7 a ; F * # S L : 
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% & i m . m 7° ^ x ^ k cp iz & s e<j © d n a m # a g .n x ^ 

o 3 > #3tfg<*ft£o EcoRI-SallMaD N A ®f M' (IE^J#-^ 3 £ 4 © r 
-5 Y v — CQfflfr&mtx P C Rtiiffi) t SalI-EcoRI5!LSpUC119Wf/t * M 
SLTff otlfe77.X^ K&pUbioK Xbal -Smal IS D N A m (SE^J 
1^5 >6 077f7-(rjI^feiDt'ePCRt|li) £ Xbal -Smal 
pSTV28»rtf- L tS6^/ + c7"v^ * K*pScypA N Smal -Sal I&L fj D 
NAi!t (IE#j#^ 7 h 8 CD 7*^ <f v— tDM^&fc-B-T P C RiflS ) > 
SalI-SmaIMJipUC119iT>t Ltf ^ ft r ^ X * K * pUcypX, 

EcoRI-SallMiiD N A Bfr/t (IE?>J # «f 9 h 1 0 © r t> Y v - -7) 1 1 ^ £> 
^±X P C R If i|@ J £ SalI-EcoRimiipUC119^M-^^lg U T f# 6 ftfe r 5 
X < K *: pUpksS. Xba I -Bgj_I I m M D N A HJr ( gE # ^ 1 1 h 1 2 © X 

C R ig?§) > XbaI-BamHI^LSpSTV28Wf * 
^tTf#f>n/t7 , 7 7.^ K * pSyetO N Xba I - Smal SQ, 31 D N A Iff *t ( IE *'J 
1 3 > 1 4®77<T-0i^SfctfPCRJ|i) i: Xbal -Smal 
MpSTV28§T>t^M*£LTi#^ti^7 0 5 X ' K *pSyjiB. Xbal-Smalfll 
Jl D N A (' IE m # ^ 1 5M 6©r7{?-ffltBi)fctfPCR 
ft 11) .hXbal-Smal^JIpSTVZSiT^ LXWf <otlfz 7°^ X = K * 

pSyrhJ > -r ft ft 3?? £ L fz 0 

-7 ltfei n Lt7 , 7^ ; K ^ 3 ^" "g~ i> 7\ §§ SlDH5a N pUC119i:£f;£ 
PSTV28 a: a "T 3 A 31 SDH5ai5 =fc r v ^ K m ,^ % I vA M DH5a 

fc^iztifoT zmm *mnu ) £ mm lzsxx izmmm t -5 mm l & z 

CD^H;£0.5ml * ? ;i n - 7. 1 % , CaC0 : 1 Jo^tt L B ,*ffci£iib ( 3£*iJ 

s & a e =± iz n >*tii ^ij * iQ):zmm l 28°c x i 2 b§ p H i > -5 ^ n l 

ft 0 z jo % m m 1 ml * x > - - - r ( > x Ki) (r A n . .7" .'i/ 

--a - ,^;c mfz it 3^(vn-a)( r : ^ ~r~ -7 ©ft > * ztz? 
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timmm i % 3d x moomg/iic & § £ o iz mnu ivc-ciAmmm. t -5 

«U HPLC^flf [ti => A ; Inertsil ODS-2(5um, 4x250mm, > : — x. ;u -H- 
-Y m > ft m > *7A;gg ; 60°C , ^ «j ffi ; T Hz h - h U ;u : zR : ' > 
>|§ = 55 : 45 : 0.05. m.M : 0.9ml/5K ^tti^fi : 237nm] £ fir % I ^ . ft 
^#3 (VHI-a) (xv^R h t> At© ^fb^-tJ) <7)fet?m. SeS* 

ff & o & o £n ^ £ S 1 7^ 1" o 

a 1 



7 ^ -X ^ K It-Sty) (VHI-a) (mg/1) 





0 


pUCll 9 


0 


PSTV28 


0 


pUbiol 


0 


pScypA 


0 


pUcypX 


0 


pUpksS 


0 


pSyetO 


0 


pSyjiB 


0.6 


pSyrhJ 


0 



h — FenSlBlffi ;h t* CO 5f IW. 

IE m ^ 1 7 ib'i t>" 1 8 , IB ?'J # ^ 1 9^i^2 0 , IE ?'J # ^ 2 1 £ 
^ "J" 2 2 , IE ?'J # 2 3 53 £ 'J 2 4 , IE # *f 2 5 53 ^ ^ 2 6 , IE ?<J # 
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f 27 2 8 ,iS^J#-s§ 2 9 0 © J^SIE^J co ^ W f 

5 -b > r ^ ^ v — & XZFT 7> 7° ^ j ^ — § D N T A ^-qJc^l * 

ffl ^ T ^ 5g L £ 0 

nmm 1 LtttiiifeftD n a &m$it. ut, :n e> rr^ ^ 

TaKaRa LA-PCRTM Kit Ver . 2 ( 3? Sii £g ) , ExpandTM 
High-Fidelity PCR System(^-<— ] ) > ~tf — • ^ > /\ A ftgg ) £ f- fiTaq 
DNA polymerase ( Boel inngertt ) DNAThermal Cycler(.'*\ 

- > - ;u v -> t/;>tti)tP C R ^ fj o o 

PCRii, 2kbWT© D N AW.lt tt94 o CT-30#r H 1, 55°CTr30# s 72°C 
2 77 P^ £ j £> % 5 SJft X fl £ 1 +f Y 7 J I- 1 L T ^ 2kbS@^ 5D NAffit 
« 98°C T* 20#P^ , 68°C T* 3^ 6 ft 2, S£ Ig £ 1 ^ >f 9 .'b > L T , 30 

P C R t J: h J#ipg £ ti-fe D N AKIf M*© "5 ^IB?iJ#-if 1 7 £; 1 8 <D X 
1 -^-^m^^iD^rXm^ £ ftfz D NT AB&tH- <MoIitl5 : ?^ #) !i$'J 
PMf^Spel h fflfiggggfeBamHlT? . iE^'Jg^l 9 £ 2 0 © 7° ^ -< v — © ffl. 
ft ^rXmm £ ftfz D N A (cypAitfc?^) a fc'J^jgjjSpel 

£ re'Jgggg^BamHI-c, IE 2 1 > 2 2 OT"7 i y - fflffi^^btt 

iiiH^n^D N A»fft (cypXillS^a^S) a fcj PR if i% Spe I > $ij PR B m 
Nru I T% SE # 2 3 > 2 4 07*7 Y v-oi^&btftltl^n^D 
NABr^t (pksSiifi-?a#) (iMRSS&^Sp_eI ^ ^JRS^^BamHI t?, §E?'J 

2 5 > 2 6 cor^ -f ^ — cDfaftSftltX^m^ ftfz D NAifi- 
(yetOiiS^a^f ) &fMPg§f afiSpel > M PS ^ * BamH I "c- , IE^<J#^2 7 
t 2 8 0 7"? j ^ - CD mft ^ ft X m m ^ ft tz D N ABlfT^(yjiBjife^ 

a^) itmmmm^i tmmm mzamRix , ie^j#-^2 9 13 0 (yrhj 
it 1H -? a # ) o rr 5 -r ^ — cd m ft ^ t> x m m £ ft tz d n a as 1 :± #j bm 

If m Spe I i: M & Sf H Bam H I X * ft ft -M -it L tz = 

M it&s - ft, 6 ^J5g#^jja^ D N A Ir t 2; 7 ^ o — 7. t ;l mM^it L , 

3 7 



;7 ^ - :/ ^ ^ KpWH1520 (MoBiTecttSg) ©J SI ^ Spe I ;£> J: £>" 
BamHlTf-yg fb%, 7 # D - X r;i £ fr l k Spel-BamHIMS 

pWH1520EBr.H- £3Xf# Lfeo fe] ^ (3 ^ 7 9 — 7° 5 7, ~ KpWH1520£, 
jgSpel & £ TJ'NruI T i# ft '& , T iS u — X >f ;b ^ f& £ fr l ^ Spel-Nrul 
<&HpWH1520#T>t L£ = 

J-gg r : m^ gnfcSpel-BamHIflLilD N A^rJt (IE?U#-^1 7i: 1 8, 
19h 2 0 , 2 3 t 2 4 , 2 5 ,h 2 6 , 2 7 h2 8, ^i'J2 9 t 3 0 
© -r ^ 1' v — cD M ^ & t> * T" PGR iiifg ) &SpeI-BamHI#LapWF1520fff 
it > , Spel-NruIMii D N A Iff M" ( IS?'J#-^ 2 1 i: 2 Zcr^^v-© 
'ffl. P C Rmm) (iSpeI-NruimS P WF 1520iff >t h . Zti^tlM 

7jc (3 &*g L s ^ <f T — is a > SAB * ff -5 d h ic ct D SIM £ f* D N A £ 

ili.t^DNArffli^ E. col i ( OiiA) DH5atfc £ 3T££ 

t3f£^ ^ h 5- -y- -1 17 U > 10ug/ml*^t? LBI K^MiZ 

tSTfJL, 25°C-c2BP H ^±g» fl 6 ii/i^i^^l-C^lt 5 3 r C 

~ 0 S ft -r ER. f# L- Tz , 

S&MfeX D S S iC i^T77.a; h'^f lilt, 

B.-ft&lz X 'i j^-8S b Tz 77 a = h* ©JPg^irtJJgf L Tltii* 

H^. ilil^^i^ttSCiCa; (3 , I£ 7* 7* * Kfcfcg &>J© DNASi 
ft # If X £ ti T I - 5 r ^ * h't^s^iS fit 3^ b r- o IS n # ^ 1 7 > 
1 8^:'-^T-©i^^JjirtP C R ii 0§ L 7c D N A m # * pWH1520 
C-Sas L 6 ft rc 7* f- 7 * K £pWbioK iEfJ# *f 1 9 > 2 0 O 7" 5 f 

— ^$M=*^, P C RifiS L 7c D X A Iff ft £ pWH1520 i3 b ~Z ^ 

6 ft Tz r° - X 5 K 5 pWcypA. 12 ?'J # *f 2 1 > 2 2^7*^/^' — O 55 
tD -tr P C R ig ijs ^ 7c D N A iSf ^ * pWHl 520(3 & L X ;# b i\ Tz 7*7 .X 
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^ K ^pWcypX.iE^JH-^- 2 3 > 2 4 © 7°^ f v - © M 7s. ti it T* P C R 
fill L a2 D N AB?rM-^pWH1520tz*^ L- ~Z ffi <b fi ft 7° ^ 7 ^ K ^pWpksS, 
iE^J#-^- 2 5 >: 2 6 © 7*^ -f v — <r>ffl.H-&> t> T* P C Rif $1 L 7c D N 
AKfrtf- a:pWH1520(Zig^ LTff 6 fttz7°^ * $ h* arpWyetO, ISWJS^ 2 

7 h 2 8©77'f7-£7)^^fcttP CRiibfeDNABfltS 
pWH1520(zjg^ LTi 6 ft 7c 7*^ X K erpWyjiB, IS7"iJ#^ 2 9^30 
©r^ f v — t>ifc P C Rig fig Lft D N ABJTit ^pWH1520{z:a 

In U T f# 6 ft /c r ^ X ; F* pWyrhJ £ ^ ft ~ ft sfr £ L ft „ 

z-o l t m 6 ft r x ^ k # =t rj* ^< 7 t — y^x i k pwm 52 o & 

S. chang and S.N. cohen[S . chang and S.N. cohen : Mol . Gen. Genet. , 168 , 
111 ( 1979.) ] g><3 frgfc ftfcp T Bacillus subtil is ATCC33712ffi iz # A 

EP*.. ATCC33712** £5ml©Pen±£i:1i} (Difco Antibiotic medium No. 3 
1.75ga:7jcl00mHz .gM t, , ri" — 7 > I 7c & £> ) #A o fcT^lS 

I^HCItSiL, 37'C-r- -mfcmmmL ft > A^PenigJtlOOml^A o 7c 
300ml Jf;£ v ^ ^ =: {z--Bfcig& t, 7c iH£ % ± Hi U , 37°C TJ- 3B§ ^ IS <& 

-e 5 0 0 0 rpnu lOfrlUjjg. b # gg •_• , m it- £ tt W ± M £ W I < 7c f£ , 

4.5ml©SMMP[ x 2 SMMP ( -> a ft 34.2g s VL^f;g 0.464g, i&<f? ? 
.?-> • 67f<;m^I 0.813g* *lz-mtf> L ^iMt + h U V ^ T" pH6 . 5 IZ IM 
ii, 1 00m 1 > L T ■* - h 7 I - 7'ffi m L £ & © ) > x 4 Penig tfe 
(Difco Antibiotic medium No. 3 7g* 7K100ml(Z; ; g^ b , ~t — h 7 u — 

7" m s l ft i> (D ) cd ^m.m-&%)] iz m m t , » y r- — a ; § ^ [ v v ^-2. 

(.ift'^Xll) 10mg^0.5m 1 ©SMMP;c;S|¥^^-, ^rit^ X0.45um 
© 5. rf-T? ' il 7 -^7 v ,'L- ?-HL fcBOj^O.om lint, 37 S C 

< v -czmmmmi-fto ii^iic9o% ^±©^§g^r ^ k r ^ 

h L -T 'v> 5 Z r &3tf^ L ^t, 3000rpm, 20^.^31.C> ttUt S d > T' 



39 



y'u V 7° r> 7 V * itm £ -i± tz c ± m * Rfc £ s f# 6 -tl tz 7' u h 7° ^ 7, h £ 

SmltDSMMPfzSS!;^ Lfco PDS3000rpnk 20^P^jS*C^II L T 7° p 

7 h SMMP 2nli3SSL"C, ff£ If £s & CD ^ <g g cd 7° n h 

7° =? 7 = K D N A^Jlug^: SMMPiC -gfl? L , 7d r 7" => 7 h 
0. 5ml <h J: ;SHlfeo in Ltt <* id 40% *''Jxf b> 7* a =j — ;i j$ 
x-* i, > y.a Z3 — A 6000 ( ^- tj r> f ^ 7 7 ) 40g* x 2 SMMPtC jg^p 
tK 7? 100ml (3 L fzfe, ■* — S 7 U — 7"«® L & ] 1. 5ml * frn ;? £ 
<;l^-Ufeo iSt2^^J([li^ 5ml © SMMP SD ,t t « n L- x 30 00rpnu 
20^p B ^ii-C.^IS Ufeo ±m*ffii^fz<£, ';±mifz7°n hr? .7. h Clml 
© SMMP * in .t T«« L, 3 0 °C "e 3 B# fU! {0 o C Dill Lfeo SMMP T % M iM lz 
ifim L fc & , Jgjft (rF7^ < -7 i) > cn J§£-, lOug/mHC & 5 ^ q t3 .in 
,t £ ) CO A o £ DM3t£ m [ ^ 7 h yj — ( ■< 7 n .ft U ) 80g/ L £ 45ml . 

& 50g/La:50mK o > , 7 15 +- h : > <7 A • 6* 338g/LpH7.3 
2:250ml, >£tlffif£ ( " VIS**-* W <j» A 35g/L, U 
-^•J^A 15g/L) &50mh -1? rt£ - * 7 100g/L£25mh i& lb "7 7" ^ ft> 
• 6 A fO ft) 203g/L*10mL lOOg/L * 25mL ^fi^Mr — 

h 7 I- — 7* Mm L- |£s 31 a L . 0.45am© 5. : jt77 v >U 7 
^ 7 — MS L at ^ > i|7 !l 7" 5. y 20mg/'m 1 a; 3 . 5m 1 tin X. fz$(D]lzm 
?P L £ o37°C T-l~2Bi s B 1i&it5C b iSfeift * m Z Z t # ,^ 0 
c cd £ -5 ;c L T .7 ^ K^*1-5B. subtil is ATCC33712ffi 

m ^ il ^ fiMfei^t^ij -£ ^"T-f- 7 ^ K » #A L T l ^ l -ATCC33712^ 
■r ^ tl en L B ^ft;$Jt 3il(77 7. ^ K ffi il ^ -r {i ^ h7* 
:7 ') > 10mg/l*^tia) izlfiS L 30°C--24B#^iS t o i^m I Tz = r.cD:§» 
^0.25 ml* TB±§;lb ' ' ^ 7 "r- h : ; r h > ( ^' 7 =? *± ^) 1. 4% , 7 h 1 
-7 h - ^ 7 h ^ 7 v 77 fi^)2.4%.KH : P0 4 0.23Ha' ; HP0 4 1 . 251%. 
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# 



1 mol/l.TRgHS:^ h U ^ AT"pH 7. 4(z II M 3 5ml & ^ t? StM (3 fit S L 
No.60.540S(7-> X M±»Dtc|£ L N MS L fe 50% ^ :> p - * ^ 40ul 

^ml, £ <=> td3B#p B ^fls-a±gii u nmm i Z''&tz<t£%) (vn- 

a) ( R fri- h 'J H7 a T-& 3 £^«Jg#0.2mg/ml{::£ 5 ? £ 

SSUTi, SJ^^^^SgTpH3. 5icll® b/co d ©SJfoflfc 0.5m lid g£ 
ixf-;Hnl^iiD^, miSiLfeo Sit, 3000rpnu 5#igcDjg,|> 
#8ff (3 £ ^ TSi5i* 2 ft^ltx ± S <£> @£ Sg ^ 3=- ;Hf £ @ IR 

fee 

CIO* -j7 j - - a- CO - m ^ t > ~Z 'M !rl!i f*"'J 1 i ^3*i HHPLC##r £ ?t & 

(viii -a) (xt^ r : a 7- h >j ^7 a -e$> 3 fb£r#9) col&d^ 

aE m -ar -f'j --^ o / - o as 2 L /p; T o 



7° X $ h" tiLism (VHI-a) (mg/1) 





0.5 


PWH1520 


0.5 


pWbiol 


0. 5 


pWcypA 


0.5 


pWcypX 


0.5 


pWpksS 


0.5 


pWyetO 


0.5 


pWy j iB 


24. 6 


pWyrhJ 


0. 5 
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# 



yj) (vn-b) fr<bit&m (vin-a) ^^iifb^tj (viii-b.) ^^5g-rs 

# n — h'^nt^S: !; li i 6 ^ "P $> § o 

% :k\ ±HSIE^J # ^ 2 7 >: 2 8 ^ ^ v — oD*I^& fc> P C R if 
$i L- D N A Writ {3 fct , IS £'J # 2 fB« ©i£*IE?'J £ *i T & £ ^ 
tiSiS^J^M IB 1 1B«®^ ^ ; il£?J*f t slBf^n- 

#<J 3 Bacillus megaterium 5 ?g £ > f 5 y j i Bit Is ^ © : fg Jjt 33 J; ^ 
fb^^CVI I I-a)cD^j^ 

H.W'J 2 "cffeeg L ^pWyjiB ^'HSS^J 2 S3 *g L £ tfi M <£> fl5 f£ IE & 
& > f5j If CO ;^ 1? s Bacillus megaterium ( MoB iTec|± KO 43 =fc ^ Bacillus 
sp. FERM BP-6030JZ # A L az o 

f# e n £ S M $5 & f 43 =fc t5 r ^ ^ * K a: r# & ^ -f@ £ * , 5S #'J 2 > 
[5]tl(C^#, £e£ L £<b£?tJ (VI 1 1 -a) CDg*$J5£ L£o *§J|I 

3 tc^1" 0 



7° t7 X ^ h* 



fb^ (VIII-a) (mg/1) 



B . megaterium 



2.0 



// 



pWyjiB 



FERM BP-6030 



4.5 



pWyjiB 



30. 3 



ni&W4 - ^mmm-citSW (VIII- a) I45gf51al*-%I 



£ -2- S £ £ © ~° t7 ^ * K co it 5x; 
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mmm 1 xmm ufeyjiBit fs^*^ u ^^mn^xftjm £. < & 

l±Zfz&), mm 31, 32, 33, 34, 35, 36, 3 7 , 38, 
3 9 HE«©iM*ie^J *ltl)DNA*DNA £teM £ ,33^ t nfij< L tz 0 
=j U ^ MM Traill- 5 7° P — IE^iJp54-6 ( GenBank AJ 132582) 

£ai?, iE^J#^ 4 0 lB*©JgSlH^J^Wr 5 D NA»ffr$ x * * 
K-<^ ^-pCS299P (^il^ll-110437) <D Sse8387I-BamHIgR fu £ jf A L 

fcr-?** FpRI109 DNA*. CWT*^^^ K ~? g U E . col i 



mmm 2 -et# t> n^pWyjiB dna*iij:u ie^<j#^3 15^*3 

2©lSE?iJ$ft5DNA7'7^?-i:, Taq DNA po lymerase (^S 
ii-ftlO Sffllv, DNA Thermal Cycler 480 ( .>■? — > ;i/ v — ^ ^ > 
M) t"PCR*fTof: s 

PCRIi 96°C X 30# , 50°C -e 45# P^ , 72°C T* 3^ 6 % 5 m. X 
II * 1 ^ i y n< r U T 25 it 1' 7 .'i 5 /7& £ ^ S X yt - £ o 

P C R (C =t 0 if ifl ^ n £ D N A iff a: SaJ_ I ch BamHI T ,1 ft L ~r ^ , X 
iJc — y. f )im% W] * =ff ^ , M\J 1 . 2kbc7) D N A m ?r & \4? lz itE o -c tit 
S^L, Sal I -BamHI&lil D N AUDtz^ L tz. 

±mxm itlfzX^ X I KpRI109 DNA*, ffl pgS# M Sal I > BamH I 



■c- tft ft L tz % , P — ,X T « M * ifr £ <f l > , ^ 6kb© DNAST^r 

flt:;5 lzfc-z> till , SalI-BamHI%lilpRI109»f &ffiff L tz 0 

± IE ~c IR f# o n Sal I -BamH I M Jj D N A 85? ^ > Sal I-BamHIMil 
pRI 109»r£- * ^ #r L- £ ^ -Y r— > s > ,5^ £ -5 3 > (3 J; D *l&,t 
f* D N A * m ; # L £ o 

mmfeiittD NAt,flt\ E.coli DH5a ( m i¥ *o?t J: 0 it A ) 
C iTE o X % ^^-Ti > ^ 20u.g/mlSa trLB^^i^tfeiZig^ L , 

30'C-c 1 SFI^-iL T^M*n&f£^^# L , 

IS M iE ^ =t 0 n iS - ftt o X X -7 a ^ K * # If L- tz=m%& I X X ^ 
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^ 5 K D N A £ m m t L T , fE^'J # ^ 3 3 , 3 4, 3 5, 3 6, 3 7 © 
iSSEVJS-f t5DNA$^ti?n7"7^Y-i:Utffli', 
DyeTerminator Cyc le Sequenc in? Kit ( 7 7°? i' K^H ^ri^tti) 

A£ft& D N A^M-©iM*Se^J£yi5E I ,®E?'J#-^ 4 1 £> IE ?!l # 
pRI109cZ)San-BamHISHSf!IHc-ff A^.ntl'-5 7* ^ K*pRIyjiBh sfr 

fE?U#^4 1 IBtt(7)iMSgE^J£3tt,IE^J#^- 4 2 IE « © T = V g£iE *J 

1 ~gf# e> :h,fc Bacillus subtilis Marburgl68-j% (ATCC15563$0 
CD ife ft: D N A&mMt L , IE ?»J # ^ 3 8S r J3 9 © i^ME ?'J £ # f 5 
DNAT'^i'T-i:, LA-Taq DNA polymerase (SiSiSttK) Sffltv 
DNA Thermal Cycler 480 ( ) ° — :n ;l • t — V > v ; > .ft ) tPCR* 

iff o o 

P C R it 9 6 °C T* 3 0 fj> ^ , 5 5 °C "c 3 0 # p B 1 , 72 °C T* 2 # flfl ^ b 5 5 K S X 
I S lt^ i ;L ^ U T 3 0 +t Y ^ ,■, if 0 r- *g % 72 8 C T? 7:8- H K S £ i± S 
o £ 3 

P GRCi D if li ^ tl ^ D N A Ifr ^ £ , pT7B 1 ue ( ^ M m. =£ <3 it a, ) 
h rH d L t il , 7 Y y — v 3 > S it. * ff -5 Z. > £ 5 $1 x. DNA* 

l£.*l&£f*:D N A E. coli DH5a ( M fcfr£fc J; 0 @$ A ) 

T^Hfe^S, T > £ > > 100ug/ml£ ^tfLB*^igJt{c^^tJ 
L , 3 0 °C T* 1 B Pal ±g tLT ff ; K #1 1$ * t# L- ^ = 
IS M K $5 J: £ -m^JC^-r T a a K *-^St L £ = i£ft L- ft 7r> 

* s k d x a * m & iz m m m m m m m i-rmm* m -< , g ft ^ 

D N A ffi n a ^ n & % z > * Slif. L . pTSYN2- 

72 > L ^ 3 
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PTSYN2-72 D N A * Xho I b. BamH I "c i$ it L 7c & » T 13 n — 7, ■? jvm% 
**f&£'fflK 1 . 2kbCD D N AHJrtf-* o tig l , Xho I -BamH I 

MM D N A #f £ 3fcf# L o 

77.7; KpEI109 DNA*, M m W m SaJI «h BamHI T~ i£ fb L -ft ik , T 
13 □ — ^';u«m^tt*^f 1^ #j6kb©D N A ®t ft £ ft i£ £ ^ T *f &i 
L s SalI-BamHI : miipRIlQ9^fM- »ERf# L- £ o 

±IBTmi# £tt7c, XhoI-BamHimiiD N A B5t t Sal I-BamHI%UI 
pRI 109»f M- * }g L 7c 1% , ^ f ? — >- 3 > ■ S/fo & tt -5 C £ {3 £ 0 ^flm ^ 

SMIiftDNAIIlK E. coli DH5a (M^'tfjltX Of»A) ^fS 
t/Z$£^> ~CffiW $s tfe ?2£ s ^±v-< ^ >20ug/ml^Fi ^LB«^t§ttk(zl?rtJ 
30°CT- 1 B^^tltBSIEiflsSKflLfe, 

7,^ h'DNA^HicLT, IS^Jiff 3 3, 3 4, 3 5 , 3 6. 3 7 CD 
iS 1 1 «J * 1 1 5 D N A * f .ti f 7' 7 Y 7 - > :^ t ffl i \ 
DyeTerminator Cycle Sequencing Kit (y 7° 5> -f K / \ f ;r > X ^ A *t$g ) 
& 7/3 73 A v - -7- > • it - (7/7^ K.'Hty7,f Af±i) £ 8? ^ T . 
f? \ £ ft fz D N A»f ftO^^SE 5iJ SE^J^-^4 3<7j>gE-?U# 

pR 1 1 0 9 O Sal I -BamH 1 SB & Hg \^ntH5 77 7, ' K*pSYN2-72> 
w & L 7c c 

%m m tz pw y j i b dna^s>l ie ?>j # ^ 3 s 5 ^ 3 

9 ©iSien 1 * f t o D N A 7*7 1 t - h , Z-Taq DNA polymerase ( s 
*iii*tS!U DNA Thermal Cycler 480 ( > ' - > - ;u v - >' - ' ° 

> t± K ) TPCR^ffo tc 3 

P C R ii 98 °C ~c 20 ?P m . 5 5 a CT«20 fj> M N 72 °C c 3 0 ^ ^ •> 6 £ £ 5 i£ X 



45 



• 



m * i it -i y ji y l t 25 v- -r ? ;l s £ -a- 5 r- ff o £ a 

PCRCiD if "If £ n £ D N AKf/t*XhoI>BamHlT-;ift L^f^, 7- 
#0-7 y * fr ?ft 1 . 2kb(D DNAIlt^f SCj^^t » 

ML, XhoI-BamHI : MD N AW^»tEtf| Ufe 0 

7'^ 7 ^ KpRI109 ^JPS^^SaiLhBamHI'evN^ L/t^K 7> 

# p — ,7 .y ; U 11 E fti * 1 t t A a$ 6 k b (D D N ASr.ftS ttl^T.ffiK 
Sal r-BamHIflL31pRI109BgT#- £3tff l a 
± IB "C Ifc f# e ft XhoI-BamHI^lii D N AWrfn t SalI-BamHI#L3g 
PR 1 109B3f ft % MS 1/^^,7^ — v 3 ^RjiSgfT'? ^ h J: yiUx. 
f*D N A *£lXf# L 71 o 

*ffcD NA^ffllK E. coli DH5a ( M # *S *t J; D If A) ST & 

. a ^ K D N A t IT, 3 3 , 3 4.. 3 5. 3 6 . 3 7 © 

2 1 1 5 D N A & € n tt.fllK 
DyeTerminator Cyc le Sequenc ing Ki t ( 7* y° =? K > \ -i rf > 7 r A |i S ) 
SO'* 3 73 A y-T>^- (^r^-f K 'W ^> ■ * - A ft §g) Sffll^T, 
?i A * n D N A l§r H* © iM. & IE $J * M. U , iE?*J#^ 4 4 IB « © ig S IE 
ffj »'pRI 109CD Sal I-BamHIgl3fuPBl tz |S A £ ntU -5 7"7 7 ' K *pSY^2- 
39 hffrrg L fe 0 

lE*J#tf4 4 IB«tZ)ta«iE?'J'-fa 53 J± N SE 9iJ # ^ 4 5iE®<3T< 7 ItlE 
5iJ*^t51fiI*2- h* t5±aSl£ A ; 3 ^ ft tl l 'f: = 
^Stgf^J 5 C. glutamicum ATCC13032t*--^' T"^ .7 ^ >* ag a > rgfSfpjffi 

ATCC13032f£*8mlC5 7"i 3 > igife [fl?"^ 3 rgrfe (|i|SIi| 
#S0 20g/K Bacto Yeast Extract (DifcoftSi) 5g/lJ TP A o ^ IS 
if 3 0 °C "c — 3£ $1 > o i~ H L- 7c = Aic. "7" 1' Jf > -A 2 5 0ml 
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# \ o £21H M 7 3 .7, n (/;v7iKt^) C — Bftig* L fz Mfe *5ml 
JfiSL, 30°CT4B#P B ^ t -5 ±£« L to £ ft £ ±gH?$ £ ff 

^iS^^itiS^-^to ±f3£l&^£^zKtf?U£:30mltf)EPB [250mmol/l 
Sucrose, 15%(v/v) glycerol] C3*«L, I^^llt Igi**?tf 

2ml © EPBiC H#:$iS L fc Q <b tlfzMfcmMWi& . O.Sml^i — 

S ffc?85;§?£ r f# £ o f# 6 ft fz Sttfci -80*C T "c £ L o 

F B mf#L/rf£> 'Kl^^Lfeo 2 ugc7)pRI109 DNA*at p ; K 2 
ul^^fri L ,cfl, =f-&) fc-ft L feE. col i GenePulser ^ j. ^ w h (BioRad 
t±M) Cf£ L , GenePulser (BioRadttS^) i.^Uf; 2f m^fli* CT> 25uF, 
200 Q , l.SkVcD^J^Tj-ijfiftC D N A * # A L /c , Hm^Lf^l - <* CI 
f£3£?g?££:ii: *lmlcozf J 3 > igife^'A o £ 15mm? 7 h — yizfe 

f# h ft fz ±g H *3, 5 OOrpm, 1 0 £r- m M *&lLti ■(£ * ;± .IS £ -i* £ o 
±i§^^/!:t, if£ C0.1mlcr> 7" i' 3 > jg it £ 85 1m L S f£ £ *g *S L- £ 
& , & »:« £ ^ r- v f i- > 20ug/ml £ 3 t? ~" i 3i m Ji Jfcife [2% Difco 
Agar c @<'t£-tr 77* -Y 3 > +gifb ] CM I, 30°C t* 2 B M it L T Jfc K 

C L TpRI109£ Wf SC. glutamicum ATCC13032^ £^f# L 

±ISill5l^C L X. *S£{?'J 4 T-^# L, ,cpRIyjiB, pSYN2-72. pSYN2- 
3 9#r => 77 * K ^ If 9- SC. glutamicum ATCC 1 3032^ * I* % L fz = 

f# 6 .n ^ a $i^f± ar s ^ n -e.n ±? + -7 r > > looug/mi r r 

3 . ig iifc 3ml r \ ft .^ISIt ® C ifi S L , 30'C 24S#P B 1 h o i§ il ^ fc 5 
ig#:^0.2mlr. r 7- v 1' > > 1 OOug/ml * sT LMCi§i1k [t— S -7 
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7«i U £pre-LMC*gife [NH 4 C1 lg/h KH,P0 4 lg/1, K,HP0 4 3g/l, Difco 
Yeast Extract 0. 2g/l, Urea lg/h Biotin 0 . 05mg/h Thiamin 0. 5mg/l N 
Corn Steep Liquor lOg/K pH7.2) IZBU lz M S L tz Glucose, MgS0 4 , FeS0 4 , 
MnS0 4 £ ^ti^n^*ftJS^p30g/h O.lg/K 2mg/K 2mg/Hz% 5J^9 Mn] 
2mlZAtlfzs£m^lZ& L , 30°C T* 5H£ ffl M t o^m L oft V 1 1 -a) 
(^*R(i + b ^A^fesft^ft) itJg d^OOmg/ i9 sis 

)JD L , M Jd 30°C T 16B3 HSiS £: o L & » 

SJ^»,^0.5ml^l.5ml^i — l, 15,000rpm, 2 ^> ffl is ^> >r $i LT 

aft^^i:,feo f# <~> n£ ±.m&fr% * J — ;i/ T~ 5 ~ 2 ofa ic # l , 

15,000rpnu 2?>P B ^s>D'^if L © — ff5 * ^ I •> T , WfcWi 1 >: PJ-fi 

C:HPLC-9-#f £frO. ft (VHI-a) ( it 4 1 R ! & ^ h U A 5 ft 

£#3 ) © f& L 4j , s£ S £ fr o £ o ^ ft ^ * * h lz W- tH U £ £ 4 1 (D ft 
fS^ (VHI-a.) ©IStI4t;^to 



m r M \n 6 Z2 >J *39«l El K m A > {$ I¥ fffi 

ISJSfcl 4 L fepRIyjiB D N A £ % Sfi 011 5 tc IB *B L f-ATCC13032 

<7? ff $5 & > C . callunae ATCC 1 5 99 K 

C. ammoniagenes ATCC6872 S B . flavum ATCC 1406 7 ^ii^n^ 



4 



7* ^ K 



ft'^-^i (VIII- a) (mg/1) 



pRI109 
pSYN2-72 
pRIyjiB 
pSYN'2-39 



0.3 

30 

104 




f# i Tl ,"c M $5 f£ ^ , 



Ttifh^rvi > > lOOug/m l*3t "7" Y 
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3 >i§±tfe3mi^ \tifzmmwizmn l . zo-c^-zmmM t -5 mm b tz 3 

±^#^0.5ml^. * t -i i, > 100ug/ml N Glucose 10g/l * at?TB J£ife 

[Bacto Trypton (DifcottM) 14g, Bacto Yeast Extract 24g (Difco 
ttM) * 900m IcT) It* <=> *r — h £ l/-7'«iL, gij Cd ^- — h 

:^-7"igiiL^PB [KH,P04 23.1g/l. K,HP0 4 125.1g/l] *100ml^in 
Lfe&©] 5ml* Ati.felS,|^^(z^ 30°C T* 5H$ p H ^S £ -5 L o C 
©±g#?^lml * t ^ ^ h ^- a. — 7"( ^ > X h ^ L , fb a-^( V 1 1 -a) 

in L , M iz 30°C -e 16(J# PeH H > -5 L tz o 

5M7i, HJfcftl 2 §B«c U 7a sScT! , MJSM^ft^ (VIII- 
a) (jtaRiit h ') ^i,r-$,5ft'&^) ©f£&, JEm^tTo tz 0 £ ft 

*S3t£6 ^(c^m u .tmmmcp&it &m (vin- a ) nm^^m 5 tz^-r a 



si 5 







77.7 5 


Yb-a#3 (Vin-a) (mg/l) 


c. 


caliimae ATCC15991 (KY3510) 


pRIyjiB 


22 


c. 


amnion iagenes ATCC6872 (KY3454) 


pRIyjiB 


12 


s. 


flavum ATCC14067 (KY10122) 


pRJyjiB 


23 



«I m iZ «£ 0 , #f 3t % TK^-fb ^ ^ a: u — h* -T o D N A & =t t/ b K □ * 
>< * 3- >l 7)1 f7 'J ..'UCoA (HMG-CoA) U V 7^-t"*llb, ifin* =? U 7. 
^ n - ;l CDi&Tif.m & n T 3 it ^ * '4/ J £ ft^ K iit "C £ 3 = 

r IS ?'J t<~7 V) — — ~ f» j 
IE ?'J # ^ 3 : £ 5? D X A 
IE ?'J # 4 : ^ 5? D X A 
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IE9U3 
IE #J 1 
IE 9»J £ 
IE g 
IE eij 1 



o 
6 
7 
8 
9 



SE*'J#-^ 1 0 
IE *U 1 1 
lE^'J*^- 1 2 
IE^J#-^ 1 3 
1 4 

IE # ^ 1 5 
SE^JS^ 1 6 
SE.^J^^- 1 7 
1E^J#^ 1 8 
IE vfj #^19 
IH^iJ^^- 2 0 
IE^J#^ 2 1 
iE*J#-if 2 2 
iE^JS-^- 2 3 
lE^iJH-^ 2 4 
IE^J#^- 2 5 
SE ^J#^ 2 6 
ME ^'J Sf2 7 
SE ?'J 8 
IE?*J## 2 9 
IE ?'J Sf 3 0 



: S-ESD N A 
: □ 55c D N A 
: frSgD N A 
: srtiD N A 
: iriiSD N A 
: N A 

: ±>5%D N A 
: irstcD N A 
: pBlD N A 
: 5SDNA 
: -3- 5£D N A 
: □ b| D N A 
: S\5£D N A 
: eDtSD N A 
: cT Eft D N A 
: ^fi£D N A 
: ftfifcD N A 
: £-5£D N A 



o\5% D N A 



^B|DN A 

cT 5ic D N A 
£r 5$ D N A 
5g D N A 
^5£D N A 
A 

^ 5g D N A 
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IB # ^ 3 1 
IE*J #^ 3 2 
IB*J#^- 3 3 
S^'J#^ 3 4 

se^j#^ 3 5 

1S^J#^ 3 6 
IE*!J#^ 3 7 
SE^'J^ 3 8 
iE^JH-^ 3 9 
gE«^ 4 0 




: ^5gD N A 
: £T 5gD N A 
: ^5gD N A 
: >%e£D N A 
: £-J5gD N A 
: £-5£D N A 
: N A 

: ^5icD N A 
: -^5icD N A 
: £-5$D N A 
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1. 

(I-a) 



Bac i 1 lus JS Clf Sj%£ia^ffllBltfe 0 , fr-D—f&zZ 



R'OOC 




OH 



(I-a) 



&#ggi£)T g -ji^^t) ti^nsfb^i [wt, ( i-a) 

i: ^ a ] £ £ &-it£iC ( I-b) 



OH 




(I-b) 



R 2 teftugc>[WJiS) fg^ns, 4t&M (I-a) £> ^ h > ft: 
[WT, ft&^j (i-b) fr.^ -flSjS (I I-a) 



o 

j 

R : " O 



R'OOC 
HO, 



.OH 



(II- a) 



HO' 



( -A 4-^ R -3o c^. w s R 
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# 



( 1 1 -a) tl^ol 5$ (Il-b) 



O 

R- O 



OH 



(II-b) 




HO 



(xt^. r 2 &mmtmm) t^^ns, -ft^ (ii-a) h>& 
[wt, fb^^ (n-b) ht^] «^5it§sffi*w-r5iaio 

2. BacjJJ_us ^ tit 5 5t4id3^©Ifif t ^o— 
(Ill-a) 



R'OOC 




OH 



(Ill-a) 



\±#w.Wk(0 7' ] ) -;u*^-r ) r-mztiziter®) imr, it^m (in -a) 

J;t^] S feii-^^ ( Ill-b) 



O 



(X J 




i '"h 



(IH-b) 



(3:4^ R : IZmtd. > ^m) -?H*tiS, ft^^l ( 1 1 1 - a ) h 
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it [«T, it&Vo (Ill-b) hl'o] -flSiS (IV-a) 



R^OOC"^-"* 0 * 1 



HO' 




(IV-a) 



#J ( IV-a) h ^ -5 ] ^feii-HSxt ( IV-b) 



o 0 

r 9 h r 



"H 



ov-b) 



HO* 



(it^K R 2 &iu§B £: [qja) ft (IV-a) ©7 J? 

[WT, ft£r^ (IV-b) ^-5] ^4^t5?Sii*tt5IfiIo 

3. BacjJ_lus il {:I1"5^±^fi^ffil3f fife — t&£C 

(V-a) 



O 



R 1 OOC'' 
HO.. 



.OH 




O 



J (V-a) 



s 



(^^. R-iit^mm?, lis l < ^-Fa 
'illicit) t'g^nsit^^ -\ it^ 
ii-is^: (v-b ) 



.>i^ >i s ^ £: 

( V-a) > l ^ -5 



'I 70 
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(V-b) 



T-g|£ftS, it-ir® (V-a) <D^ Z h >1* [WT, fblir^ (V-b) £ i> -5 ] 
-IS^: (Vl-a) 



R^OOC 



O 



HO 



O 




(VI-a) 



HO" 



R : iituIH>^]«) -c^^tiSfb^^ [«T, ffc^^ (VI-a) 



^ -5 ] ^ fe«:-fl£5£ (Vl-b) 




(Vl-b) 



HO 



t-l^tiS, ft^-^J (VI-a) CD^-y h>* [KT, fbc^ (Vl-b) t'^ 
(VH-a) 
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u^jg&at-r) -zm^tizit^ty] [iut, it^m (vn-a) ti^~?i ^ 

JSSiC (VH-b) 




(Vll-b) 



ti^fiS, 1t^ty) (VI I -a) CD v ^ h >f* [WT, ft ^4£j (Vll-b) > 
^ -5 ] ^ £ > (VHI-a) 



r'ooc 




(Vlll-a) 



R ^fufE h ^IS) T'it^ix-Stt:^ [l^T, (VIII- 
a) >^-5] i;fc£:-3Sxt (VHI-b) 
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o 




OH 



O 



O 




(VIII-b) 



HO 1 



r 



T-a^ns, fba-^J (VIII-a) <£> ^ /7 h >^ [i^T, fb^^I (vrn-b) 

5. BacjJJusgtzJg-T .S^^^J^B. subtilis . B. megater ium , 
B. laterosporus s B. sphaericus , B. pumi lus N B. stearothermophi lus N 
B . cereus s B . badius s B . brevis , B . alvei , B . c irculans , XI 
B. macerans fo h Mt£ti 5 & 5 , si 3< Jl 1 ~ 4 "f * 1 Jl i3 
12 f£ 60 g B K o 

6. BaciUusIil^-rsJSitltfB. subtilis ATCC6051ft, B. 
megaterium ATCC 10778ft, B. megaterium ATCC 11562ft, 

B. megaterium AT CC 13402ft, B. megaterium ATCC15177ft N B. megaterium 
ATCC15450ft, B. megaterium ATCC19213ft, B. megaterium IAM1032ft, 
B. laterosporus ATCC4517ft, B. pumilus FERM BP-2064ft, B. badius 
ATCC14574ft, B. brevis NRRL B-8029ft, B. alvei ATCC6344ft, B. 
circulans NTCT-2610ft, £ J; £5B. macerans NC 1MB- 9368ft M &ti 
5®4f^tfe 5, ISJfcif 1 -5l'fJi* 1 ItElOSSf o 

7. Bacillus jltcg-T 5 gS.^ #3 ^ Bacillus sp. FERM BP-6029ft s 
jo J; ^' Bacillus sp. FERM BP-6030ft * £ 31 Kti 5 ffi. * $j & 5 , @f3£ 
XI 1 ~ 5 U -f ft tP 1 il v3 12 m <D m 3 K = 

S . iE # # 1 f 2 $g co i 7 x . ' it IE ?*j * ^ f « M a H = 
9. IE?U#*f 1 I2tt^ ^ •' .IS IE *i * ^ 1 LU±cd T x y mr^>z^, 
B m £ r_ & W g ft fz 7 X ; m E?»J*hU, * - it ^ ( I -a ) = 7z £ 



■3 I 



it^m d-b) /^eft^-tJ (II-a) IsLfzteit^ty} (Il-b) *^5gTS,S 

10. iBltf, SB 911 #-^-4 2 X(i 4 5 IH*£©^ ^ ^ ^SE^J^^r 
5. af>J<iS 9 IBi^^M 6 ffo 

11. ft£r#J fl-a) /Pftt^ (IH-a) t$>D, ft^r#9 (I-b) # 
<1t£ty) (Ill-b) D< ft (II-a) &1t€rM (IV-a) ffe ^ ft 
^#9 C I I-b) ^fb-^t](IV-b)T:^ .5, If jfcjg 9 EifficDMHffo 

12. fti^ (I-a) £Mb^ (V-a) f&'K fb^#3 (I-b) #ffc 
1%#J (V-b) -c&D. ib^-^J (II-a) #ft£-#J (Vl-a) tS?), ft ^ 

(I I-b) #ftnr^ (Vl-b) if^il 9 Sioiaio 

13. ft f?^ (I-a) #fb£-#7 (VI I-a) fbt%$?9 (I-b) # 
ft£-#J (VI I-b) T*S^> Yb^P? (II-a) 2* ft ( VI I I-a) t*$> !) v 
ft^^l ( I I-b ) #ffci§3-$l (VII I-b) T-^>S, If-£lf 9 12*©^ B I, 

14. IB?'J-#-^ 2 HB«®^«aE?U*W-r fjt^nfcDNA, 

15 . IS^JcJl 1 4 12 M(D D N A £ X h " V > x > h % =£f£ "F "c ' - f 
7' >; *W XL fro-fb£-t&»(I-a) S fe{ift^^5( I-b) *>bft^^( II-a) 
I; (i ft ( I I-b) * ^ qx 1~ 8 fStS SStoIfl^n-FtS, m 
%t£tl tz D N A o 

16. DNAS\ I2?iJS^4 1, 4 3 & J; V 4 4 12 «i O ig g SB ?rj 
6 & 5 g¥ =fc <0 m fx ft h i^M^U If 3c JI 1 5 §2 IS CO D N A 0 

17. Iff 1 — 1 2 co O -f.fi ^ 1 II (z IB tg cd M If * 3 — K 1~ 5 N 
£ 88 £ .ft £ D N A o 

18. ffc£#5 (I-a) #fb^#9 (II I-a) t*cf), ft&^ (I-b) i> 
4t&® (II I-b) T- .ft , it (II-a) #ft^$J (IV-a) ~C'3b'9, i'b 
^■tl ( I I-b) &-it ^-#J( IV-b)"C-^ If J&JI 1 5Si©DNA = 

19. f't^^J (I-a) ^'ft^tU (V-a) i't^% (I-b) ^"''t 
a% (V-b) -c-^D, ft^#5 (II-a) i-i't^ (Vl-a) "c „ ft£r^ 
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(Il-b) (Vl-b) T*$>S, llfll 1 5IHi©DNAo 

20. {t&W (I-a) &-iti$M (Vll-a) T*feD, fb^rt) (I-b) # 
-ft £-4*7 (VI I-b) tSD, fb^% (I I-a) A 3 ' -ft a *$] (VI I I-a) T'ifc'K 
■fb^-ftJ (I I-b) 1$ it Sty (VI I I-b) Tr&S, sl^f 1 5ffil©DNAo 

21. i4~2o i ii^ism^D n a* atr*i^ 

£ D N A ^ 9 9 - = 

22. If5jcif2 1 iBttcDC^. D N A^ 7 9 - £ it £*H§S tz # \ L 

2 3 . S M $S ifc ^' Escher i chia ij , Baci 1 lus B , Corynebacter ium 
JM , & t/ streptomyces jg iy % Ml3.fi h IZM~$~ Z> ^ If jjc Jg 2 2IE 
igCD fBMfe&teo 

24. -S If 15 f^f^tf Escherichia coli N Bacillus subtil is N Bacil lus 
megater ium ., Corynebacterium glutamicuiiu Corynebacter ium 

amnio n i agenes^ Corynebacteri um call Streptomyces lividans 

& e ;i ti ymzm-? s ^ w # 11 2 2 ^ £ & 2 3 1 a * © 

25. 2 2- 2 4cDl>1**lfr 1 *I £ §2*5 CD ^ S«ff 



( I-a ) $ ft & it&%0 ( I-b) & .TKtefcgffc* iz -£ L #k l^.TKtS^f*^ 
^ib£r#) (I I-a) mtzi±1t&%) (I I-b) **5£, **f Wi*m&fo 
frZitfs® (I I-a) g^iifber^ (I I-b) ^*#I>t5, 
lb ^9 ( I I-a) ZTz&it^W) (I I-b) CD^itiio 

26. st^JM 2 2-2 \crj\ :?tij? l ;i ;z §2* co ff.- If fe&fc. tt^ff 

(Ill-a.) *fz&<t£® (II I-b) * 7X*4^*t±r;; L 87kl£# 

<t£® (IV-a) g^&it r=?#J ( IV-b) SisJL Sff^ir. it -J: 
m : *t* o *'b (iv-a) £ & fb ^ ( iv-b) ijsktS z. i *%fm> 
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-rs, it^m (iv-a) mtz&it&vo (iv-b) vmm&o 

27. If -RJS 2 2~ 2 4©l^f J n^ 1 Jgf3|3 mBW 
(V-a) £.fz&-{t-&%) (V-b) &*t£4£ L#>, I^^tt^ft:* 

(cft^^i (vi-a) s/ittft^-^ (vi-b) *^-55o N wm$-&. mfc&mfc 

ftchitlsty) (VI-a) £ £ tt ft ^#3 (Vl-b) Splits 3 > ht5, 
■ft £-#3 (VI-a) £fzl±<t£>*to (Vl-b) ©SjISo 

28. If ,1511 2 2~ 2 40) i, -fftfr 1 JIiziBfEoD^MIEm*> iif 

(VH-a) a^&fb^ (VH-b) &7K&®:fttpl l z-fr&&L&>^ KzktM 
f*4nifcl^#f (VHI-a) Zfz&lbitM (VHI-b) ^'±Qx, Sf«£tK ^ 
/Kf4-7£f*^ 6 fb £#3 (VIII -a) i; ;t (ifb^#9 (VHI-b) *£^iT 5 ~ h 
*tt>t5. ib£r^ (vin-a) ££&it£-#i (vm-b) #»ifiifco 

29. Yt -r> *^ (Il-b) #\ <t&Pd ( 1 1 -a) £ 0 ^ 7 s > $JBeeJc£-2- 
T f# 6- *l fz fb £ ^ (Il-b) T'io § , ;if ^ JM 2 5 13 8c <£» M £ * o 

30. ft £-4*1 Ul-a) t>\ fb^t^j (H-b) frPgiS^-frT 
me>tifz1t&**} (Il-a) T^S. aS^^I 2 5 ldtt^Mit:4 0 

31. ftt=?#J ( I V-b) fr\ ft£**J (I V-a) i^v h >■ £ 7f5 a£ £ 
Tf#?>nr-fb3-^ (iv-b) If #11 2 6 lctt«»^;£o 

32. ft^ (I V-a) fr\ -ft £#3 (IV-b) cD^f 7 >> *!H 31 
*§£>ft£fti§f**l (IV-a) -££,3, sliKil 2 6 I3«®Mii^o 

33. fb^^) (Vl-b) ft £#3 (VI-a) £ D ^ ^ h > £S5£e+^ 
T f# *i £ ft •§? **3 (yi-b) -e & 3 . m&m 2 7iE«<B»iSj£o 

34. ft&P3 (VI-a) it £#9 (Vl-b) * - > £l!3s£-i2--C 
f# £ n tz ft £4*3 ( VI-a) T* & £ s ll^If 2 7 l3*^^iiS = 

35. ft ##3 (VHI-b) ~p\ <t^%) (VHI-a) j;fi7:7 h > * W 5* 
o 6 ti r- ft £33 (VHI-b) -?3dS. ft 2 3 ^cstr tt;ii;5; 
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# 



36. it &y>) (vin-a) #\ it&W) (vin-b) co- ^ h > zfmmz 

^■xm^titzit^m (VIII-a) T-ifc5. lit**! 2 8 tE*£<E>£^i£o 

i^a^cT)$i^^^ii^, B&mi&cD&Mftm&ya. mmfcoimmmrnvdm 
<bm{£ti z>mm%d-c& &m 25-28 tDi-t 1 m^mm^m 

38. ISjnH 2 2 - 2 4 co i ^ -f ti 1? 1 JS iz IStt coBMIHM^ £ tgJte 
£ L , iS mm 4 1 tz Ifjfcil 1 ~ 1 2 © ^ -f ti 1 JI iz IB Hlo © m H H £ 

39. SS?U#-^ 2 , 4 K 4 3 & £ XI 4 4 j£ $ © ig IE ?U £• % 5 
P =t 0 31 fcfit £ ig ME ?'J*©ltUfco~6 0 Jg ft ^ 6 3 IS *J (3 

ia f 5 ^ U =1" 7 ^ L- K g; & l£ tT 'J =f * HtrFh *§ ffi St» & IE 
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*m&W&. Bacillus Jg Cjf 5 & 5fe T o , — (I-a) 




a- a) 



&^g&£> 7- u -;u ^^-r) ^i^nsft^ft [wt, (i-a) 

£ ^ -5 ] S & € © ^ ,7 h > £ zkg£{b -T 5 £ M T h m B n , 

mm&nzi— k -r § d n a , idnai^ t? mm dna, m m & n 
x.DNA$i£iic#ALtf#6 n siss m # , & J: ^ is s it & & 

ft" O ±§ # ^ ^ %% ±§ j| #3 cd M ji ffi frSgMM £. IT ft ^ (I-a) i= 
te^nm^^ >7 K'ft[WT, (t£*#MI-b) £ -5 ] £ tR4« ( * *p Tr ffe 
m7kV±mfcfr <b ft£r#j (I-a) Src^fb^ (I-b) CD^mitW 
^mm? Zikis®} (I-a) i£fci-fb£-#J (I-b) cDTK^ft^©^^;* (3 H 

t So 



62 



